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Ventilating 


for  Trouble  Free  Air  Venting 


A  typical  installation,  a 
No.  21 AR  venting  air  from 
a  hot  water  system  in  a 
large  apartment  building. 


Armstrong  Ball  Float  Traps 


Here’s  what  you  get  when  you  install  Armstrong  Ball  Float 
Traps  for  air  venting  service: 

•  NON  CLOGGING - 

Installed  above  flow,  no  lime  deposits,  scale  or  other  foreign  particles 
can  impair  the  operation  of  these  traps. 

•  NO  ADJUSTMENTS - 

Install  them  only,  they  are  completely  automatic.  Nothing  to  adjust. 

•  INSTALL  THEM,  THEN  FORGET  THEM - 

Stainless  steel,  simple  internal  mechanisms  actually  cut  maintenance 
costs  to  the  nub.  Look  forward  to  years  of  dependable  service  with¬ 
out  maintenance. 

•  MODERATELY  PRICED - 

Mass  production  economies  are  passed  on  to  you  by  using  the  same 
basic  parts  for  steam  traps,  moisture  drainage  traps  and  air  relief 
traps. 


Venting  surplus  air 
from  a  water  storage  tank. 


All  Armstrong  traps  are  sold 
and  serviced  by  qualified 
Representatives  throughout 
the  country.  All  are  uncon¬ 
ditionally  guaranteed  to 
satisfy. 


Ask  for  Bulletin  No.  450  — 

Shows  typical  installations,  types, 
sizes,  and  prices  for  cost  semi-steel 
traps  and  forged  steel  traps. 

See  your  local  Armstrong  ^ 

Representative  or  write :  ^ 


ARMSTRONG  MACHINE  WORKS 

846  Maple  Street,  Three  Rivers,  Michigan 


THIS  HAND 
BEATS  ALMOST  ANY  AIR 
OR  FUME  EXHAUST  PROBLEM 


Pe  ^othezat  FAN  S 

A  DIVISION  or 

American  ^Machine  and  >Mebk.  Inc. 


Please  send  me  a  complete  catalog  on  each  of  the  following 
DeBothezat  fans: 

□  Centrifugal  Roof  Ventilator 

□  Vertical  Discharge  Roof  Ventilator 

□  Power-Flow  Roof  Ventilator 

□  Bifurcator 


EAST  MOUNE.  ILIINOIS 


Beat  noise  .  .  .  with  the  DeBothezat  Centrifugal  Roof  Ventilator.  Runs 
at  low  tip  speeds,  moves  large  volumes  of  air  efficiently  against  static  pres¬ 
sure.  Low  in  silhouette,  blends  well  with  modern  architecture. 

Beat  oil  and  dust-laden  air  .  .  .  with  the  Vertical  Discharge  Roof  Ven¬ 
tilator.  Exhausts  air  straight  up  at  high  velocity.  Keeps  harmful  residue 
from  attacking  the  roof. 

Beat  most  industrial  air  removal  problems  .  .  .  with  the  Power-Flow 
Roof  Ventilator.  Ruggedly  built  unit  in  an  aerodynamically  correct, 
weather-proof  housing. 

Beat  hot,  flammable,  corrosive  fumes  .  .  .  with  the  Bifurcator.  Fumes 
bypass  the  motor  (located  in  an  isolated  chamber)  which  always  stays 
clean,  cool  and  accessible. 

Send  for  bulletins  on 
DeBothezat  fans  for  your  problems. 


- mail  coupon  today— 

DeBOTHEZAT  FANS  DIVISION.  Dept.  HV-856 
Americae  Machine  and  Metals,  Inc. 

East  Moline,  Illinois 
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Out  go  the  radiators  ...  in  come  these  modern, 
compact,  practical  cabinet-type  units  to  comple¬ 
ment  any  interior,  bring  new  appeal  to  every 
room.  Connects  to  the  present  piping  system. 
Completely  self-contained,  hermetically  sealed 
cooling  cycles  recpiire  no  water,  no  cooling  towers. 

For  more  of  the  exciting  details  about  the  all-new 
\W'bster  Newport,  see  your  Webster  Representa¬ 
tive  or  wTite  for  bulletin.  Address  Dept.  HV-8. 

WARREN  WEBSTER  &  COMPANY 

Camden  5,  New  Jersey 

I.OCA  TED  .NEAR  YOU  -  TO  HELP  YOU.  W.  b>tt  r  R.  pn  st  nta- 
tives  in  thfst*  65  U.  S.  Citit-s:  Albany.  Atlanta,  Atlantic  City, 
Haltimorc*.  Bethlehem  (Pa.).  Birminghain,  Boston,  Buffalo,  Butte, 
(Uiattau(M>Ka,  Chicago,  Cincinnati.  Clesflaml,  Columbia,  Columbus. 
Dallas,  Davenisort,  Dayton.  Denver,  D**s  .Moines,  Detroit.  Grand 
Rapids,  IlarrisburK.  Houston.  Indiana|snlis,  Kansas  City,  Kingston 
(Pa.).  La  Porte,  (Ind.),  Little  Rock,  Los  Angeles.  Louisville, 


L WARREN  J 


WJt&AJSH: 

HE  ATI  NG  *•«>  COOLI NG 
EQUIPMENT 

▼ 

Liibb<Hk,  Memphis.  Milwaukee,  Mlnnea|Milis,  N'.ishville,  Newark. 
New  Haven,  New  Orleaas,  New  York.  Oklahoma  City,  Omahii. 
Orlando,  Philadelphia.  Pittsburgh.  Portland.  Raleigh,  Richmond. 
Roanoke,  RcH-liester,  Saginaw,  Sl.  Louis,  Salt  Lake  City,  San 
.Antonio,  Sun  Francisco,  Seattle,  S|>ukane,  Springffeld,  Syracu.se. 
Toledo,  Trenton.  Tulsa.  Washington.  Wichita.  Wilmington. 
In  Canada,  Darling  Brothers,  Limited,  Montreal. 
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The  ALL-NEW 


Economical  throiiKli-thc-wali  units  . . . 
^  no  blocking  of  windows 

Ideal  for  hotel,  office  buildinK,  apart¬ 
ment  or  motel  modernizing 

Easily  installed  without  lo.ss  of  over- 
^  night  rev  enue 

Ties  into  any  present  steam  or  hot 
water  heating  system  .  .  .  air-condi¬ 
tions  the  year  ’round 


for  all-season  heating  and  cooling 


Air 
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Plumbing  and  Heating  Safety  Valves  and  Controls 


OF  A.S.M.E.  RATED  WATER  PRESSURE  RELIEF  VALVES  FOR  WATER  HEATING  BOILERS 


be  protected  with  only  one  Watts  safety  relief  valve 
because  of  this  practical  selection. 


Regardless  of  size  or  capacity,  you  can  supply 
ever>'  job  from  the  Watts  line — the  only  complete 
line.  Six  different  sizes  and  many  graded  pressure 
settings  with  corresponding  BTU/HR  discharge 
capacities  are  available.  Nearly  every'  boiler  can 


We  made  the  first  non-metallic  disc-to-metal  seated 
ASME  rated  water  pressure  safety  valves  and  also 
the  first  guideless,  stickage-free  design. 


Stocked  by  your  wholesaler  —  Write  for  Folder  FI  74. 


LAWRENCE,  MASSACHUSETTS 
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HIGH  SPOTS 


•  Manufacturers’  shipments  of  plumbing  fixtures  during  the  first  quarter  of  1956 
amounted  to  $89  million.  This  represents  an  increase  of  5%  over  the  fourth  quarter  of 
1955,  which  amounted  to  $84.6  million. 

•  An  agreement  transferring  the  air  contlitioning  division  of  Union  Asbestos 
&  Rubber  Company  to  National-U.  S.  Radiator  Corporation  has  been  signed  by  both 
companies.  See  page  144. 

•  The  National  Better  Business  Bureau  is  recommending  that  all  national  advertising 
offering  7V^-amp  room  air  conditioners  should  not  use  unqualified  claims 
stating  or  implying  that  no  changes  or  alterations  in  existing  electrical  installations  are 
needed. 

•  C.  M.  Woolley,  former  chairman  and  one  of  the  organizers  of  American  Radiator 
and  Standard  Sanitary  Corporation,  died  last  month  at  the  age  of  92  in  California. 
See  page  144. 

•  The  sheet  division  of  The  Aluminum  Association  has  adopted  American 
Standard  Association’s  preferred  thicknesses  for  uncoated,  thin,  flat  metals  as  set 
forth  in  ASA  B32.1-1952. 

9  The  first  national  conference  on  applied  heat  transfer  will  be  held  next  year 
under  the  sponsorship  of  the  heat  transfer  division  and  the  Central  Pennsylvania 
Section  of  the  ASME.  See  page  144. 

•  A  woven  asbestos  suit  with  a  coating  of  aluminum  and  undercoating  of  glass 
wool  was  demonstrated  in  an  oven  fired  to  1700  deg  F.  The  suit  will  permit 
repairs  to  be  made  to  ovens  and  boilers  without  going  to  the  expense  of  cooling  them 
off  and  firing  them  up  again. 

•  Final  Congressional  approval  has  been  given  by  the  Senate  to  legislation  author¬ 
izing  a  study  of  air  pollution  in  the  New  York-New  Jersey  metropolitan  area. 

•  A  device  that  records  the  amount  and  intensity  of  solar  energy  has  been  con¬ 
tinuously  tracking  the  sun  at  Miami,  Florida,  for  two  years.  See  page  70. 

•  Rail  shipments  of  anthracite  to  the  New  York  Harbor  area,  Philadelphia,  and 
Toronto  declined  over  65%  in  total  tonnage  between  1946-1947  and  1954-1955. 

•  A  tract  of  approximately  550  acres  of  land  near  Gaithersburg,  Maryland,  has  been 
selected  for  relocating  the  Washington  laboratories  of  the  National  Bureau  of 
Standards  in  order  to  replace  present  research  facilities, 

•  Ionizing  radiation  is  being  studied  at  Armour  Research  Foundation  of  Illinois 
Institute  of  Technology  as  a  possible  method  of  sterilizing  sewage  containing 
bacteria,  viruses,  fungi,  and  toxins. 
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WASHINGTON  OVBRTONBS 

by  LORING  OVERMAN 


Overtones  from  Washington  were  particularly  loud  during  July.  Echoing  half  a 
dozen  different  notes,  they  sent  their  vibrations  into  commerce,  industry,  and  homes. 

•  Keynote  of  the  political  scale  was  President  Eisenhower's  derision  to  continue 
the  race  for  reelection.  With  the  Eisenhower-Nixon  ticket  a  reasonable  conclusion, 
party  members  can  turn  their  thoughts  to  issues,  platforms,  and  places  on  the  Con¬ 
gressional  team. 

•  Assuming  for  the  moment  that  Ike  and  Dick  will  be  elected,  a  new  political  element 
appears.  For  the  first  time,  a  President  would  be  functioning  under  the  22nd  Amend¬ 
ment,  which  limits  Presidential  tenure  to  two  terms.  Question  is  whether  Presi¬ 
dential  persuasion  would  be  as  convincing  to  Senators  and  Congressmen  as  when  run¬ 
ning  for  a  third  or  fourth  term  is  a  possibility. 

•  A  noisy  finale  with  many  overtones  was  presented  during  closing  hours  of  the  84th 
Congress.  Working  far  into  the  night  on  “must”  legislation.  Senators  and  Congressmen 
seemed  to  have  some  difiiculty  determining  which  baton  to  follow.  The  political  score 
directed  by  President  Eisenhower  was  so  similar  to  that  of  the  opposition  party  that 
it  seemed  hard  to  determine  which  would  receive  credit,  or  blame,  for  passage  or  defeat 
of  a  given  measure. 

•  Result:  At  deadline  time  for  this  column,  it  appeared  that  housing  legislation, 
.social  security  expansion,  school  aid  funds  and  several  other  controversial  measures 
would  be  carried  over  for  consideration  by  the  new  85th  Congress. 

•  When  the  new  Congress  convenes  in  January,  everything  on  the  agenda  will  be 
new  business.  Things  left  undone  by  the  84th  die  with  adjournment.  So  starting  from 
scratch,  with  new  hearings  preceding  action,  the  85th  may  be  expected  to  consider: 

•  New  Budgety  considerably  larger  than  the  $66  billion  estimated  for  the  fiscal  year 
ending  June  30,  1957.  Increased  total — unless  cuts  can  be  made  somewhere  along  the 
line — stems  from  new  expenditures  authorized  by  84th  Congress.  Amoi^  these:  Addi¬ 
tional  $2V^  billion  for  farm  price  supports;  new  highway  trust  fund  which  draws  $2 
billion  from  general  fund;  pollution  control  bill  costing  $50  million  a  year,  and  $900 
million  voted  to  Defense  Department. 

•  Tax  Cuts  might  be  considered  more  objectively  (less  politically)  in  a  no-election 
year.  Cut  could  come  as  a  shot  in  the  arm  if  business  turns  downward,  or  as  a  bonus 
if  continuing  good  business  puts  a  surplus  in  the  federal  Treasury. 

•  Housing.  Always  a  popular  topic,  and  one  of  importance  to  the  heating  industry. 
In  mid- July  it  appeared  that  public  housing  features  of  the  1956  legislation  would 
prevent  its  passage  by  the  House.  The  Senate  had  approved  liberalized  FHA  home 
improvement  loans;  provisions  for  elderly  persons  to  buy  homes,  and  authorization 
for  up  to  500,000  units  of  public  housing,  at  a  rate  of  135,000  per  year.  House  bill 
called  for  180,0(K)  units  of  public  bousing,  over  a  three  year  period.  Administration 
asked  for  35,000  units  yearly  for  two  years. 

•  Aid  to  Schools  will  be  another  lively  topic  of  consideration  by  members  of  the 
85th  Congress.  Segregation  is  an  issue  here,  together  with  opposition  from  those  who 
contend  that  “what  the  government  subsidizes,  it  must  control.” 

•  Minimum  Wage  legislation  will  propose  broader  coverage,  particularly  for  em¬ 
ployees  of  retail  and  service  businesses. 

•  Hoover  Commission  recommendations  to  cut  Government  costs  by  simplifying 
operations — at  a  promised  saving  of  some  $5  billion — will  again  be  proposed  by  those 
who  feel  that  much  fat  can  be  trimmed  off.  Washington  views  these  proposals  with 
little  enthusiasm ;  businessmen  must  apply  the  necessary  pressure  from  the  grass  roots. 

9  Foreign  Aid  funds,  in  the  sum  of  approximately  $4  billion  annually,  will  again 
come  up  for  consideration,  as  will  proposals  to  continue  foreign  trade  agreements. 

{Continued  on  page  8) 
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siunmer  sun  pours  down  as  much  as 
250,000  Btu*s  of  heat  per  hour  on  a  1,000  sq.  ft. 
roof  of  a  house  at  noon  on  a  clear  day.  Some 
white  shingles  can  reflect,  outdoors,  about  55% 
of  the  sun’s  rays;  yellow  shingles  35%,  green 
15%,  red  14%,  blue  5%,  black  4%. 

White  shingles  won’t  always  stay  white,  don’t 
always  harmonize  with  the  color-scheme,  easily 
look  soiled.  So  despite  the  greater  efficiency  of 
white  (which  is  true  only  outdoors)  ,  roofs  may 
nevertheless  be  any  color;  and  the  house  will 
still  be  considerably  cooler  than  the  outside;  if 
MULTIPLE  REFLECTIVE  spaces  and  reflective  sur¬ 
faces  are  installed  beneath  the  roof. 

’The  comfort  and  efficiency  of  this  scientiflc 
combination,  produced  by  multiple  sheets  of 
aluminum  and  fiber,  air-spaced  apart,  is  re¬ 
markable  for  its  effectiveness  in  repelling  radia¬ 
tion,  which  is  responsible  for  about  93%  of  all 
heat  in-flow  down  from  the  roof  to  living  quar¬ 
ters.  The  surfaces  of  the  aluminum  reflect  radia¬ 
tion  with  a  97%  rate,  and  absorb  and  emit 
radiation  at  a  rate  of  only  3%. 

Since  there  is  no  convection  in  down  heat 
flow,  and  slight  conduction  through  low  density 
air  spaces,  a  triple  barrier  to  heat  in-flow  is 
raised.  Summer  coolness  and  comfort  are  en¬ 
hanced,  night  and  day,  often  15*  F  cooler  than 
the  shade  outdoors,  for  the  slight  cost  of  the 
insulation  alone. 

ALSO  RHARDS  WINTER  HEAT  LOSS 

In  winter  too,  this  form  of  insulation  is  effec¬ 
tive,  because  55%  to  70%  of  heat  flow  upwards 
through  air  space  is  by  radiation.  Convection, 
ranging  to  45%,  is  retarded  by  the  multiple  alu¬ 


minum  sheets.  In  up  heat  flow,  conduction  is  also 
slight  because  of  oir^s  low  density. 

The  best  shingles  or  most  beautiful  paint  job 
on  the  exterior  or  interior,  will  not  protect 
against  peeling  paint,  timber  rot,  and  crumbling 
plaster  caused  by  destructive  condensation. . . . 

The  multiple  aluminum,  almost  impervious  to 
water  vapor,  minimizes  condensation  formation 
on  or  within  it  by  its  scientific  construction. 

HOW  SOLAR  RADIATION  IS  ABSORBED  by  the  Outer 
surfaces  of  roofs  and  walls,  transformed  into 
heat  which  flows  by  conduction  through  the 
solid  material  to  the  inside  surfaces,  and  again 
transformed  into  heat  rays  which  flow  inwards, 
is  interestingly  and  authoritatively  discussed 
in  a  chapter  of  the  new  48  page  manual,  “Heat 
Flow  by  Radiation  in  Buildings,”  by  Alexander 
Schwartz.  The  author  points  out  among  other 
things,  that  while  white  paint,  white  brick,  etc. 
perform  well  outdoors,  in  an  enclosed  space  they 
are  no  better  than  black  paint.  (Use  the  cou¬ 
pon  for  a  copy.) 

INFRA  INSULATIONS  CAN  BE  PURCHASED 
•vrvwhera  through  your  profarrod  local  dooUr 
for  3r  to  12r  por  sq.  ft.  depending  en  the  type. 

- ---------------I 

I  Infra  Insulation,  Inc.,  526  B’way.,  New  York,  N.Y. 

I  Dept.  V-8 

I  Please  send  “Heat  Flow  by  Radiation.” 

I  Name _ 

I  Firm _ 

I  AHHr—a 
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WASHMGTON  OVERTONES  {Continued  from  page  6) 

•  How  the  85th  Congress  will  vote  on  these  and  other  important  suhjeets  will  depend 
upon  the  instructions  given  by  voters.  Suggestion— register,  and  vote. 

•  Operation  Alert — a  one  week  Civil  Defense  project  in  which  government  people 
participated  beginning  July  20 — had  a  touch  of  realism  added  by  the  steel  strike.  The 
project,  simulating  an  all  out  nuclear  attack  on  several  cities  of  the  United  States,  was 
to  test  government  and  defense  operations  under  dispersal  conditions.  Also  contem¬ 
plated  was  an  assessment  of  bomb  “damage”  to  industry  and  to  the  civilian  population. 

•  The  steel  strike,  effective  June  30,  “knocked  out”  the  bulk  of  the  nation’s  steel 
production  capacity,  idled  650,000  .steel  workers,  and  within  days  was  spreading  unem¬ 
ployment  and  non-productivity  to  related  industries. 

•  In  place  of  simulated  orders,  several  government  agenda  issued  steel-conservation 
orders  “for  real.” 

•  Warehouse  stocks  of  aircraft  quality  and  other  .steels  were  frozen. 

•  Disappearance  of  titanium  stocks,  expected  within  30  days  after  July  1,  were  cause 
for  concern  among  air  force  suppliers. 

•  General  Services  Administration  ordered  all  government  agencies  to  discontinue 
sale  or  donation  of  steel  pipe,  plates,  sheets,  shapes  and  concrete  reinforcements 
until  further  notice. 

•  Other  moves  to  channel  remaining  steel  stocks  into  defense  production  are  under 
consideration,  and  a  complete  reappraisal  of  stockpiling  procedures  is  anticipated. 

•  Meanwhile  the  impact  of  the  steel  strike,  whether  real,  fancied,  or  anticipated,  had 
begun  by  mid- July  to  brake  the  overall  economy. 

•  Industrial  production,  after  remaining  close  to  record  levels  in  June,  dropped 
slightly  in  early  July.  A  5%  dip  for  the  month  is  anticipated,  according  to  Federal 
Reserve  Board  estimates. 

•  Heaviest  impact  of  a  continuing  steel  strike,  FRB  observes,  would  be  in  construc¬ 
tion  rather  than  industrial  production.  Spotty  shortages  could  become  apparent  by 
August.  Conversely,  if  the  strike  is  settled,  new  auto  models  and  a  resumption  of  indus¬ 
trial  and  construction  activity  could  carry  the  index  to  new  highs  late  this  year. 

•  Housing  starts  were  off  again  in  June — to  104,000  units.  Government  forecasters 
now  estimate  a  total  of  1,000,000  hoasing  starts  for  the  year  1956. 

•  Construction  totals  for  the  first  half  of  1956  amounted  to  S19.9  billion — 2%  over 
the  same  period  of  1955.  Seasonally  adjusted,  construction  spending  for  the  first  half 
of  the  year  was  at  the  annual  rate  of  about  $43.5  billion.  This  is  a  billion  dollars  under 
the  $44.5  billion  set  for  the  entire  year  by  the  government  estimators. 

•  Continuing  an  upward  movement  started  in  1950,  sales  of  distillate  fuel  oUs 
increased  from  526,245,000  barrels  (42  gallons)  in  1954  to  a  record  581,595,000  in 
1955.  Sales  of  residual  grades,  advanced  to  556,515,000  barrels  in  1956,  from  520,- 
714,000  in  1954. 

•  A  new  high  for  electric  utilities^  production  of  energy  was  reported  for  the  12 
month  period  ended  May,  1956,  according  to  the  Federal  Power  Commission.  Total 
was  578,406,927,000  kwh — 1%  above  the  12  month  period  ended  the  preceding  month, 
and  16.2%  over  the  year  ended  May  31, 1955. 

•  Application  to  charter  30  Liberty  ships  to  carry  American  coal  abroad  has  been 
filed  by  the  American  Coal  Shipping  Co.  The  company  is  composed  of  officials  of  coal 
producing  companies,  coal-carrying  railroads,  and  the  United  Mine  Workers  of 
America. 

•  Interior  Secretary  Fred  A.  Seaton  has  announced  the  reappointment  of  eight  members 
of  the  Military  Petroleum  Advisory  Board.  They  will  serve  three  years.  The  27-man 
board  provides  the  Interior  and  Defense  Departments  with  counsel  and  information 
on  oil  and  gas  matters  relating  to  national  security. 
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Engineered  for  entertainment,  the  stere¬ 
oscope  .  .  .  popular  in  1906  .  .  .  was  the 
forerunner  of  modern  3-D  photogra¬ 
phy.  It  was  in  1906  that  the  first  Brun¬ 
ner-engineered  product  was  built. 


TODAY  Brunner  engineering  offers  the  most  complete 

line  of  Air  Conditioning  Condensing  Units 
available  from  a  single  source. 


ALSO  AVAILABLE 

AIR-COOLED  CONDENSING  UNIT  FOR  OUTDOOR  INSTALLATION 
—  in  2-,  3-  and  5-ton  capacities,  with  protective  shelter. 


Whether  the  job  be  large  or  small,  there's  a  right  Brunner  Condens¬ 
ing  Unit  for  every  remote  Air  Conditioning  application.  Complete 
size  range  from  V4  H.P.  through  100  H.P.  Self-contained  BAC  units 
in  3,  5,  7'/2  and  10  H.P.  models. 


BRIEFLY  STATED 

•  The  construction  of  new  oifice  and  warehouse  buildings 
in  Detroit  and  Houston  has  been  begun  by  The  i*owers 
Regulator  Co.,  Skokie,  111.  The  Detroit  building  will  be 
occupied  by  D.  T.  Randall  &  Co.,  agents. 

•  Announcement  is  made  by  The  Trane  Company’s  ISew 
York  City  sales  office  that  Henry  E.  Woodward  has  been 
added  to  its  staff  as  a  sales  engineer.  During  the  past 
seven  years,  Mr.  ^  oodward  was  a  district  sales  repre¬ 
sentative  in  Detroit  for  the  air  conditioning  and  refrigera¬ 
tion  division  of  a  major  manufacturer. 

•  Bush  Mfg.  Co.,  West  Hartford.  Conn.,  and  Heat-X.  Inc.. 
Brewster,  N.  Y.,  have  appointed  Alvin  S.  Vener  as  a 
sales  engineer  in  the  San  Antonio.  Tex.,  area.  Mr.  Vener 
was  formerly  associated  with  Coolidge-Lot'her  Co.,  Corpus 
Christi  air  conditioning  contractors,  as  a  sales  engineer. 

•  Sales  personnel  from  the  special  military  products  and 
commercial  portable  heater  departments  of  American  Air 
Filter  Co.,  Inc.,  moved  recently  from  Moline.  Ill.,  to 
Louisville.  Ky.  The  transfer  will  bring  together  all  of  the 
company’s  sales  departments  with  the  exception  of  its 
three  subsidiaries — Famco,  Inc.,  Illinois  Engineering  Co. 
and  AAF  of  Canada.  Ltd. 

•  George  E.  Bosch  has  joined  the  sales  staff  of  IngersoII 
Conditioned  Air  Div.,  Borg-Warner  Corp.,  Kalamazoo, 
Mich.  Mr.  Bosch  will  be  in  charge  of  sales  and  product 
development  for  the  air  distribution  and  diffuser  pro¬ 
gram. 

•  Stanley  L.  Abrams,  assistant  to  the  executive  vice- 
president  of  Emerson  Radio  and  Phonograph  Corp.,  has 
been  elected  president  and  a  director  of  Quiet  Heet  Mfg. 
Corp.,  a  wholly-owned  Emerson  subsidiary.  The  firm, 
located  in  Newark,  N.  J.,  manufactures  room,  residential, 
and  commercial  air  conditioners  as  well  as  oil  burners. 

•  Hal  O.  Chamberlain  has  been  named  to  the  newly 
created  position  of  manager  of  zone  control  sales  for 
Minneapolis-Honeywell  Regulator  Company.  For  the  past 
year  and  a  half,  Mr.  Chamberlain  has  been  assistant  sales 
manager  of  Honeywell’s  home  products  division. 

•  Raymond  Mower  Conner,  consultant  for  the  Amer¬ 
ican  Gas  Association  Laboratories,  retired  after  41  years 
of  service  to  the  American  gas  industry.  Mr.  Conner  con¬ 
tributed  greatly  to  the  growth  of  the  gas  industry’s  na¬ 
tional  standards  for  gas  appliances  and  accessories  and 
to  the  success  of  the  gas  industry’s  national  gas  appliance 
testing  agency. 

•  Karl  W,  Galliger  has  been  appointed  director  of 
engineering  of  The  New  York  Air  Brake  Company.  In 
his  new  capacity  Mr.  Galliger  will  be  responsible  for 
company  research  and  engineering,  and  for  organization 
policies,  procedures  and  developnient  programs  of  the 
engineering  departments  of  all  divisions  of  the  company. 
He  will  be  located  in  New  York. 


•  R.  A.  Morgan  has  been  appointed  manager  of  adver¬ 
tising  and  sales  promotion  for  Westinghouse  Electric  Cor¬ 
poration’s  apparatus  division  in  Pittsburgh,  Pa.  Mr.  Mor¬ 
gan  succeeds  Drayton  Heard,  Jr.,  who  has  been  named 
manager  of  the  power  use  section,  electric  utility  sales  de¬ 
partment.  East  Pittsburgh,  Pa. 

•  Thomas  J.  Farrahy,  Jr.,  has  l>een  appointed  as.sistant 
manager  of  the  industrial  advertising  and  sales  promotion 
department  of  Westinghouse  Elec-tric  Corp.,  Pittsburgh, 
Pa.  Mr.  Farrahy,  formerly  division  manager  in  charge  of 
electric  utility  and  defense  activities  for  the  industrial 
advertising  department,  .succeeds  O.  C.  Kebernick  who 
has  been  named  administrative  assistant  to  the  manager 
of  commercial  atomic  power  activities  for  Westinghouse. 

•  The  appointment  of  Daniel  J.  W^iener  as  sales  mana¬ 
ger  is  announced  by  Century  Products,  luc.,  Cleveland, 
Ohio.  Mr.  Wiener  was  previously  advertising  and  sales 
|»romotion  manager  of  the  company. 

•  Joy  Mfg.  Co.,  Pittsburgh,  Pa.,  has  announced  the  ap¬ 
pointment  of  John  P.  Cartwright  as  sales  manager,  in¬ 
dustrial  sales.  Mr.  Cartwright  will  headquarter  in  the  com¬ 
pany’s  general  offices  in  Pittsburgh. 

•  Walter  P.  Barrett  has  been  appointed  manager  of  the 
pipe  fabrication  department  of  Dravo  Corporation’s  ma¬ 
chinery  division.  Hi.s  headquarters  will  be  at  the  firm’s 
Pittsburgh  office.  Mr.  Barrett  joined  the  company  in  193.t 
and  has  served  in  sales  and  administrative  capacities. 

•  Plans  for  a  general  expansion  of  operating  facilities 
have  been  announced  by  Flexible  Tubing  Corp.,  Guil¬ 
ford,  Conn.  Approximately  5000  square  feet  of  warehouse 
space  will  be  added  to  the  Guilford  plant.  The  company 
also  is  developing  plans  for  expanding  its  Western  opera¬ 
tions  in  Los  Angeles  to  include  manufacturing  of  addi¬ 
tional  tv|)es  of  ducting  used  in  the  aircraft  field. 

•  Three  more  building  projects  have  been  approved  by 
The  Trane  Company’s  directors  for  construction  starts 
during  mid-  and  late  summer.  The  new  projects  include  a 
.5040-sq  ft  addition  to  the  research  and  testing  laboratory, 
a  45,000-sq  ft  warehouse  building  and  a  4800-sq  ft  paint 
storage  building.  The  company’s  construction  activity  in 
La  Crosse,  Wis.,  this  year  totals  241,800  .sq  ft  of  new 
manufacturing  space  and  buildings. 

•  IJniterl  States  Air  Conditioning  Corporation  has 

moved  its  main  offices  and  plant  from  Minneapolis  to 
Philadelphia.  Operations  have  been  established  in  the 
plant  acquired  by  the  company  in  January  when  it  pur¬ 
chased  the  Jordon  Refrigerator  Co.,  Inc.,  which  is  now  a 
subsidiary. 

•  Paul  L.  Stauffer  was  elected  president  of  Lancaster 
Pump  &  Mfg.  Co.,  Inc.,  Lancaster,  Pa.,  at  a  reorganization 
meeting  of  shareholders  held  recently.  He  succeeds  Kurt 
H.  Aronsohn  who  died  earlier  this  year.  Mr.  Stauffer  was 
the  former  executive  vice-president  of  the  company. 

{Continued  on  page  12) 
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NESlITT  SILL-UNI  RADIATION  is  the  fulRllment  of  an  ideal. 


For  so  it  began — as  a  concept  of  protective  comfort  along 
the  cold  front  of  a  living  or  working  enclosure — 


BACKBONE  CONSTRUCTION 


fin-and-tube  convector-radiators  at  the  sill  or  wall  perimeter — 
encased  to  look  more  like  fine  furniture  than  heating  equipment — 
designed  for  low-cost  installation  in  a  high-wage  era — 
built  to  outperform  and  outlast  conventional  products — 
and  backed  by  an  honored  name  in  the  realm  of  thermal  comfort. 
How  well  Nesbitt  has  succeeded  in  translating  image  to  reality 
is  confirmed  by  architects’  preference  for  Sill-line  Radiation. 

Send  for  Publication  102 


CONCEIVED  WITH  IMAGINATION 
BUILT  FOR  A  LIFETIME  .  .  . 


BRIEFLY  STATED 

[Continued  from  pufic  10) 

•  A.  F.  Siers  has  joined  Air-Maze  Corp.,  Cleveland, 
(•hio,  as  a  factory  representative.  Mr.  Siers  will  handle 
special  accounts  in  Ohio  and  Michipan. 

•  Mario  Coil  Co.,  St.  Louis,  has  announced  the  appoint¬ 
ment  of  Ward  &  Black  Engineering  Sales  as  its  repre¬ 
sentative  in  the  Pittsburgh.  Pa.,  area.  Principals  of  the 
firm  are  L.  C.  Ward  and  Rolvert  Black. 

•  Rol>ert  G.  Werden  has  been  named  North  Atlantic 
district  manager  of  York  Corporation.  Mr.  Werden  will 
have  his  offices  in  New'  York  Citv. 

•  The  Trane  Company  has  announced  that  Gary  Mays 
has  been  appointed  sales  representative  in  charge  of  a 
new  sales  sub-office  in  Albuquerque,  N.  Mex. 

•  The  Petroleum  Heat  and  Power  Co.,  Inc.,  Stam¬ 
ford,  Conn.,  will  act  as  wholesale  distributor  lor  Worth¬ 
ington  Corporation’s  line  of  air  conditioning  and  re¬ 
frigeration  products.  The  company  will  represent  the  sale 
of  Worthington  products  in  Nassau,  Suffolk  and  West¬ 
chester  Counties,  N.  Y.,  and  in  Fairfield  Countv,  Conn. 

•  M  &  V  Supply  Company  has  been  appointed  dis¬ 
tributor  in  the  Oklahoma  area  for  Refrigeration  Engi¬ 
neering,  Inc.,  Los  Angeles.  A.  R.  Morin  and  M.  W'.  V  oss 
are  co-owners  of  the  company  with  offices  in  Oklahoma 
City. 

•  Graver  W  ater  Conditioning  Co.,  New  York.  N.  Y.,  has 
opened  a  new  sales  and  service  office  in  Boston  to  serve 
the  New  England  area.  William  A.  Homer  will  l)e  dis¬ 
trict  manager  in  charge  of  the  office. 

•  The  Fairbanks  Co.,  New  York,  N.  Y.,  announces  the 
appointment  of  John  E.  Bates  to  the  pasition  of  New 
England  branch  manager. 

•  Donald  E.  Jackie,  formerly  of  Seymour,  Conn.,  has 
l)een  assigned  to  the  Philadelphia  sales  office  of  The 
Trane  Company,  La  Crosse,  W  is. 

•  Major  personnel  appointments  affecting  Crane  Co. 
branches  are:  Harold  H.  Stiff  has  been  named  manager 
of  the  branch  at  Chicago;  Frank  R.  Perry  has  been  ap¬ 
pointed  manager  of  the  Los  Angeles  branch;  and  Leo  F. 
Regan  has  been  appointed  to  the  newly  created  post  of 
assistant  branch  manager  at  Springfield.  Mass. 

•  Delaware  Valley  Engineering  Co.,  Ine.,  Philadel¬ 
phia,  Pa.,  has  l>een  appointed  distributor  by  Automatic 
Switch  Company  of  its  solenoid  valves  in  Delaware, 
southern  New’  Jersey,  and  eastern  Pennsylvania. 

•  Floyd  B.  Watts  has  joined  Sporlan  Valve  Company's 
field  sales  organization.  For  the  present,  he  will  work 
w  ith  J.  J.  Mays  out  of  the  company  ’s  Dallas  office  in  order 
to  expand  coverage  in  the  Texas.  Oklahoma,  Arkansas, 
and  Louisiana  area. 


•  Appointment  of  new  sales  engineers  in  New  York, 
Washington,  and  Minneapolis  was  announced  by  The 
Powers  Regulator  Co..  Skokie.  III.  Named  are  William 
P.  O'Connor,  New  York;  George  J.  Salmon,  W'ashing- 
ton;  and  Leo  P.  Christiansen  and  Finn  Litsheini, 
Minneapolis. 

•  Mason  M.  Roberts,  (General  Motors  vice-president 
and  head  of  Frigidaire  division,  has  elected  to  retire  and 
is  being  succeeded  by  Herman  F.  Lehman,  general  sales 
manager  of  Frigidaire.  Mr.  Roberts  is  terminating  44 
years  of  service  with  General  Motors  Corporation  and  31 
years  w  ith  the  Frigidaire  division. 

•  R.  A.  Darling,  Wheat  Ridge.  (a)1o.,  has  been  ap¬ 
pointed  sales  representative  for  Colorado,  Wyoming, 
western  South  Dakota,  and  western  Nebraska  by  J.  F. 
I  ritchard  and  Company  of  ('alifornia.  Kansas  City,  Mo. 

•  The  appointment  of  Henry  J.  Linskey  as  sales  engi¬ 
neer  for  the  Philadelphia-Wihnington  area  is  announced 
by  Thatcher  Furnace  Co.,  Garwood,  N.  J.  Mr.  Linskey 
w  ill  be  responsible  for  dealer  sales-.service  in  the  territory. 

•  Thomas  D.  Kelly  has  been  appointed  manager  of 
Crane  Company's  midwest  district,  and  Darrel  R.  Nord- 
wall  has  been  named  manager  of  the  company’s  east  coast 
district.  The  new  manager  of  valve  and  fitting  sales  is 

Charles  H.  Lovelace. 

•  Russell  G.  Creviston,  Crane  Co.  executive,  retired 
after  twenty-seven  years  at  the  company’s  general  office 
in  Chicago.  Mr.  Creviston  joined  Crane  as  manager  of 
sales  promotion  and  served  as  director  of  advertising  and 
sales  promotion  before  being  named  director  of  public 
relations  in  1943.  Before  joining  Crane  Co.,  Mr.  Creviston 
had  been  director  of  the  Plumbing  and  Heating  Indus¬ 
tries  Bureau. 

•  Joy  Mfg.  Co.,  Pittsburgh,  Pa.,  has  announced  the  ap¬ 
pointment  of  W  illiam  Hanson,  Jr.,  as  manager  of  con¬ 
veyor  products  at  the  new  Philadelphia  plant. 

•  Robert  K.  Eskew,  a  23-year  veteran  of  Servel,  Inc., 
has  been  named  chief  engineer  for  year-round  gas  air 
conditioning.  Mr.  Eskew  moves  up  from  product  director. 

•  Rolrert  L.  Gihhs  has  been  promoted  to  the  position 
of  general  sales  manager  of  Mueller  Brass  Co,.  Port  Huron, 
Mich. 

•  The  fan  and  blower  division  of  The  Peerless  Electric 
Co.,  W  arren,  Ohio,  announces  the  appointment  of  The 
Paller  Engineering  Go.,  Indianapolis,  Ind,,  as  factory 
representative  in  that  area. 

•  The  board  of  directors  of  The  Humphryes  Mfg.  Co., 
Mansfield,  Ohio,  a  producer  of  plumbing  ware,  recom¬ 
mended  to  its  stockholders  that  the  74-year-old  concern 
be  merged  with  Borg-W'arner  Corp.  The  consolidation 
would  be  effected  through  an  exchange  of  stock.  Approval 
of  the  merger  will  represent  another  step  in  Borg-Warner’s 
expansion  in  the  home  building  and  home  equipment 
fields.  Borg-W'arner  acquired  York  Corp.  in  June. 
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TYPE  UV 
Bulletin  No.  19-A 


SKIDMORE  CORPORATION 


ST.  JOSEPH,  MICHIGAN 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1956 


♦SKIDMORE  PUMPS  HAVE  SET 
A  STANDARD  FOR  PERFORM¬ 
ANCE  AND  DEPENDABILITY 
SINCE  1921. 

QUIET  OPERATION 

Further  evidence  of  Skidmore's  top  quality  engineering  and 
knowledge  of  sound  design  Is  its  quiet  operation  endowed  in 
every  Skidmore  Pump. 


TYPE  HS 
Bulletin  No.  14-A 


LOW  INLET  CONNECTION 

Suited  to  Its  specified  capacities  and  pressures  for  efficient 
operation  in  every  case — pump  Is  provided  with  low  Inlet  con¬ 
nection  to  render  additional  service  and  reduce  installation 
costs  for  low  floor  returns. 

ACCESSIBILITY  FOR  INSPECTION 

Like  all  Skidmore  Pumps  the  VC  unit  is  built  for  dependability 
and  freedom  from  troubles — is  readily  accessible  for  Inspection 
or  service  without  disturbing  pipe  connections. 


Call  your  nearest  Skidmore  Pump  Representative  or  —  write  for  bulletins 


TYPE  TM 
Bulletin  No.  17 


iriCiiikl 


sound  traps 
layout  for  controlling 


AIRCOUSTAT  SILENCES  ALL  FREQUENCIES  IN  THE 
AUDIO-FREQUENCY  RANGE 


Resonators  hold  tow- 
frequency  sounds  « 


Penodic  internal 
structure  dampens 
middle-frequency  noise 


Sound-absorbent 
materials  suppress 
hifh  frequencies 
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air  conditioning  noise 


Aircoustat  saves  you  time  on  the  job  because 
it*s  pre-engineered  .  .  .  and  fits  acoustically  if  it 
fits  geometrically.  Aircoustat  is  quick  and 
easy  to  install  ...  no  special  tools  are  required. 


Most  Efficient  Solution 

Aircoustat’s  pKJwer  to  deaden  sound  is  un¬ 
matched  by  other  sound  control  methods  de¬ 
vised  for  air  conditioning  systems.  Acoustical 
performance  is  guaranteed.  Efficiency  is  more 
than  13  times  that  of  ordinary  lining.  And 
Aircoustat  provides  a  lower  flow  resistance 
and  less  pressure  drop  than  other  sound  control 
methods. 

Aircoustat  suppresses  sound  in  low- velocity 
air  conditioning  systems  . . .  will  silence  an  en¬ 
tire  system  or  selected  outlets.  Aircoustat 
units  fit  any  size  of  duct  within  the  range  of 
unit  sizes  .  .  .  adapt  themselves  to  any  shape 
of  duct. 

Cost  You  50%  Less 

Aircoustat  units  cost  you  as  much  as  50% 
less  than  ordinary  duct  lining  .  .  .  with  savings 
in  time  and  labor  costs.  Aircoustat  is  quick 
and  easy  to  install  ...  no  spiecial  tools  are  re¬ 
quired.  You  can  ship  ducts  nested  together  and 
store  them  outside  on  the  job  site. 


Apply  Anywhere 

Ai  RCOusTAT  eliminates  noise  in  a  wide  range  of 
applications :  general  and  private  offices,  confer¬ 
ence  rooms,  sleeping  quarters,  and  recording 
studios. 

Born  of  the  Jet  Age 

Koppers’  amazing  new  Aircoustat  is  the  prod¬ 
uct  of  years  of  experience  in  designing  sound 
control  installations  for  aviation  and  other 
industries.  Jet  engine  housings,  machine  enclo¬ 
sures,  sound  barriers  and  traps,  sound-proof 
foremen’s  offices — these  are  only  a  few  of  the 
many  sound  control  devices  created  by  Koppers 
Industrial  Sound  Control  engineers.  Koppers 
has  put  this  engineering  “know-how”  to  work 
silencing  air  conditioning  noises  more  effectively 
.  .  .  more  economically  than  was  ever  before 
possible  .  .  .  saving  you  time  and  costs. 

For  more  details,  write  to  Koppers  Company, 
Inc.,  Industrial  Sound  Control  Dept.,  6308 
Scott  Street,  Baltimore  3,  Maryland. 

'Koppers  Trmdemmrk 


KOPPERS 


IMDUSTRIAl  SOUND  COHYROl 

Engineered  Products  Sold  with  Service 
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Of  SUCCESSFUl  manufacturing  ElPfRITNCE 


Packa9»d  Liquid  Chillers— 
/Vs  to  100  lons-F-12  or  F-33. 
With  room  console  units 
to  provide  controlled  cooling  and  heating 
without  duct  work. 


Air  handling  units  to  match. 


in  a  rainbow 


CURTIS  has  102  years  of  experience  in 
manufacturing  precision  made  equipment.  One 
of  the  first  manufacturers  of  packaged  air 
conditioning  units— since  1936. 


Unsurpassed  know-how  for  building  air 
conditioning  units  that  operate  longer  with  less 
maintenance  and  service— YET  ARE 
COMPETITIVELY  PRICED  with  generous  profit 
margin  for  you. 


CURTIS  provides  sales  and  promotional  aids— 
a  complete  financing  plan— and  a  national 
advertising  campaign  to  make  your  selling  easier. 


IS54  ■  1^56 

toil 


Top  Left  —  New  Henry  Ford  Hospital  Clinic,  Detroit,  Michigan.  Voorhies,  Walker,  Smith  &  Smith,  Architect-Engineers; 

R.  L.  Spitzley  Company,  Mechanical  Contractors;  George  A.  Fuller  Company,  General  Contractors.  Top  Right  —  4 
"Buffalo”  Heavy-Duty  Fans  handle  air  up  to  6"  SP  for  Carrier  Corp.  Weather-master  System  using  modern  high- 
pressure  conduit  distribution.  Bottom  Right  —  One  of  54  Type  BL  Limit-Load  (r)  Ventilating  Fans  delivering  from 
3700  cfm  at  1^"  to  30,000  cfm  at  SP  quietly  and  efficiently  at  Henry  Ford  Qinic. 

OVER  100  "BUFFALO"  AIR  HANDLING  UNITS 
HELP  PROVIDE  HOSPITAL-QUIET  SERVICE 
AT  HENRY  FORD  HOSPITAL  CLINIC 

Besides  reliability,  a  major  requirement  of  hospital  includes  "Buffalo”  Vent  Sets,  Spray  Coil  Dehumidifiers 

air  handling  equipment  is  minimum  noise  level.  This  and  Air  Conditioning  Cabinets,  Lowboy  Unit  Heaters, 

fine  new  Henry  Ford  Hospital  Clinic  enjoys  this  quiet,  Shortboy  Ventilators,  and  a  large  number  of  Aerofin 

vibration-free  operation  in  its  "Buffalo”  Fans  and  Air  Heating  and  chilled  water  coils. 

Conditioning  Units,  even  with  large  installations  con- 

,  ,  ,  1  •  n  For  your  next  job,  specify  "Buffalo”,  the  air  equipment 

centrated  on  the  2nd,  5th  and  17th  floors.  ^  ,  , 

with  the  "Q”  Factor*  that’s  been  meeting  the  highest 

In  addition  to  the  BL  Fans  mentioned  above,  this  requirements  of  important  users  since  1877. 

*The  ”Q”  Factor — the  built-in  Quality  which  provides  trouble-free  satisfaction  and  long  life. 

BUFFALO  FORGE  COMPANY 

BUFFALO,  NEW  YORK 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 

VINTIIATING  AIR  CLEANING  AIR  fEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCfO  DRAFT  COOLING  HEAtiNG  PRESSURE  BLOWING 
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A  single  piece  of  L'O'F  Glass  Fibers’  Duct  Liner  can  be  cemented  to  metal  and  formed  in  the  brake! 

Right  from  the  roll  to  the  duct! 


INSULATION  news  from  L  O  F  GLASS  FIBERS  COMPANY 


Unlike  old-fashioned,  rigid  insula¬ 
tion,  L'O'F  Glass  Fibers’  Microlite 
and  Super'Fine  blanket  insulations 
are  resilient  and  flexible.  They 
handle  pleasantly,  without  "kid 
glove”  treatment!  Easily  cut  with 
ordinary  knife!  Quickly  installed  — 
without  special  tools  or  skills  — 
L'O'F  Glass  Fibers’  Duct  Liner  re¬ 
quires  no  precision  cutting  or  fitting 
.  .  .  works  easily  into  irregular  parts 
such  as  elbows.  Your  costs  are  kept 
to  a  minimum. 

The  extremely  fine  glass  fibers  in 
Microlite  and  Super- Fine  form  mil¬ 


lions  of  tiny  dead  air  cells.  For  this 
reason,  they  are  exceptionally  effi¬ 
cient  acoustical  and  thermal  insula¬ 
tions!  Look  at  all  the  other  impor¬ 
tant  advantages  .  .  . 

•  High  tensile  strength  .  .  .  easy  to 
use,  reduce  danger  of  tearing! 

•  Compactly  packaged  in  standard 
widths  .  .  .  compressed  to  take 
up  a  minimum  of  storage  space, 
yet  spring  back  to  original 
thickness  when  unrolled. 

•  Lightweight  .  .  .  liner  adds  an 


insignificant  amount  of  weight! 

•  Fire-resistant  .  .  .  glass  fibers 
do  not  support  combustion! 


Neoprene-  or  vinyl-coated  Microlite 
and  Super- Fine  are  recommended 
for  normal  and  high  velocities  .  .  . 
uncoated  liner  may  be  used  for 
lower  velocities.  For  complete  infor¬ 
mation,  contact  your  nearest  dis¬ 
tributor;  or  write  L  O'F  Glass  Fibers 
Company,  Dept.  63-86, 1810  Madison 
Aitenue,  Toledo  1,  Ohio. 


•  Permanent  .  .  .  will  not  rot! 


I,.0*F  GLASS  FIBERS  COMPANY 

TOLEDO  1,  OHIO 

Makeni  of  rIhsh  fibers  by  the  exclunive  **RlectroniC‘Extru8ioo**  proceaci 
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. . .  solved  with  an  integrated  high  and  low  pressure  system 
utilizing  Tuttle  &  Bailey  air  distribution  equipment. 


In  the  20-story  office  tower,  a  high  pressure 
double  duct  system  extends  up  through  two  ver¬ 
tical  shafts.  Two  Tuttle  &  Bailey  temperature 
mixing  units  on  each  floor  supply  blended  pro¬ 
portions  of  heated  and  cooled  air  to  Tuttle  & 
Bailey  sound  attenuation  units  located  in  the  sus¬ 
pend^  ceiling.  Structurally,  this  unique  system 
minimized  the  duct  space  required  above  the  ceil¬ 
ing.  Performance-wise,  it  provides  two  interior 
zones  on  each  floor  to  meet  varying  temperature 
requirements  of  tenants. 

In  the  striking  lobby  entrance  of  the  office 
tower,  low  pressure  Tuttle  &  Bailey  diffusers 
blend  with  the  lighting  motif. 

In  the  entire  length  of  the  impressive  300  ft. 
lobt^  entrance  to  the  main  exhibition  hall,  Tuttle 


&  Bailey  low  pressure  supply  and  return  grilles 
are  installed  on  alternate  sides  of  the  square  lumi¬ 
nous  lighting  modules. 

Throughout  the  mezzanine  exhibition  areas, 

8  ft.  lighting  modules  are  set  into  a  waffle-type 
slab  ceiling.  Tuttle  &  Bailey  high  pressure  sound 
attenuation  units  are  located  in  the  center  of  each 
module.  High  pressure  ducts  formed  in  the  slab 
ceiling  are  connected  with  main  supply  ducts  at 
the  building  perimeter,  resulting  in  a  zone  control 
single  duct  type  of  system. 

^^The  dramatic,  spacious  main  exhibition 
area  is  conditioned  from  a  height  of  65  ft.  with 
Tuttle  &  Bailey  diffusers  located  in  the  vast  struc¬ 
tural  network.  r 


If  you  have  a  specific  air  distribution  problem  involving  a  low  or  high  pressure 
system,  Tuttle  &  Bailey’s  Engineering  Department  will  welcome  the  opportunity 
to  be  of  help.  Address:  R.  D.  Tutt,  Chief  Engineer,  Tuttle  &  Bailey,  New  Brit¬ 
ain,  Connecticut. 


Random  Thoughts  from  a  Filter  Engineer 


by  A.  F.  Siers,  Sales  Engineer 

•  AIR  FILTER  EFFICIENCY  GRAPHS  CAN  BE  CONFUSING 

•  THE  CASE  OF  THE  DISGRUNTLED  BANK  PRESIDENT 


AIR  FILTER  EFFICIENCY  GRAPHS  CAN  BE  CONFUSING 
...EVEN  TO  ENGINEERS 

Every  once  in  a  while,  we  lose  a  filter  order  because  a 
competitor  has  come  up  with  a  new  method  of  presenting 
performance  figures. 

Take  particle  size  analysis,  for  example.  We  have  never 
believed  that  a  viscous  impingement  filter  was  indicated 
for  small  particle  removal.  To  satisfy  ourselves  and  some 
of  our  customers,  we  decided  to  check  a  few  different 
filters  on  this  basis. 
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The  graphs  tell  the  story  well.  We  selected  four  different 
filter  panels  — three  of  them  competitive  units.  Each  was 
subjected  to  the  same  carefully  controlled  conditions.  Same 
adhesive  application,  same  dust,  same  rate  of  feed,  same 
air  flow,  same  test  method.  Samples  of  the  effluent  air 
were  taken  on  Millipore  samplers  and  the  contaminant 
microscopically  analyzed. 

The  results  show  that  while  a  particle  size  determination 
may  be  useful  in  evaluating  generic  types  of  filters,  it  has 
little  value  in  comparing  one  filter  with  another. 

To  date,  we’ve  found  no  better  way  to  give  you  filter 
test  data  than  the  procedure  adopted  by  the  Air  Filter 
Institute.  If  all  filter  manufacturers  adopt  this  test 
method,  much  of  the  confusion  now  existent  in  test  data 
would  be  eliminated. 

THE  CASE  OF  THE  DISGRUNTLED  BANK  PRESIDENT 

The  who-dunnit  detectives  have  nothing  on  us.  We’re 
frequently  called  in  to  solve  filtration  mysteries  baffling 
as  any  the  "private-eyes”  work  on.  What  we  call  the  "Case 
of  the  Disgruntled  Bank  President”  is  a  good  example. 

A  certain  bank  recently  installed  one  of  our  Electromaze 
electronic  filters.  They  insisted  on  the  most  efficient  air 
filtration.  The  Electromaze  filled  the  bill  because  it  removes 
dirt  particles  down  to  1/50  of  a  micron.  Imagine  the  dark 
thoughts  that  passed  through  the  bank  president’s  mind 
when  one  fine  morning,  he  found  his  desk  covered  with 
a  fine  layer  of  dust.  You’re  right,  telephone  wires  hummed. 
Within  the  hour  our  men  were  going  over  the  installation 
with  a  fine  tooth  comb.  The  electronic  tubes  were  in  top 
shape,  the  ionizing  wires  fine— in  fact  the  entire  installa¬ 
tion  was  in  apple-pie  order.  Finally  we  found  the  culprit. 
One  of  the  bank’s  maintenance  men  had  switched  off  the 
current  in  the  mistaken  belief  that  he  could  save  him¬ 
self  some  work! 

Of  course  this  is  a  more  whimsical  case  than  the  run-of-. 
the-mill  air  filtration  problems  we’re  called  upon  to  solve. 
We  think  though  it  illustrates  one  important  advantage 
of  Air-Maze  equipment  .  .  .  sure,  fast  service,  the  unseen 
part  of  our  products.  Service  like  this  is  as 
near  as  your  telephone.  Trained  representa¬ 
tives  in  83  cities  are  ready  to  give  you 
friendly,  competent  help  .  .  .  whenever  and 
wherever  you  need  it. 


The  Filter  Engineers 

AIR  FILTERS  •  SILENCERS  •  SPARK  ARRESTERS 
LIQUID  FILTERS  •  OIL  SEPARATORS  •  GREASE  FILTERS 
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Cleaner  air  with  half  the  filters 

—  reports  large  metropolitan  library 


Keeping  hundreds  of  thousands  of  libi'ary  volumes 
as  dirt-  and  must-free  as  possible  calls  for  quanti¬ 
ties  of  clean,  fresh  air. 

At  one  large  library,  they  tried  many  types  of  filters 
—  were  using  banks  of  two  l"-thick  throwaway 
filters  in  series— to  clean  intake  air.  But  the  surfaces 
quickly  clogged  with  dirt  — operating  costs  became 
excessive.  Then  they  tried  Pliotron  —  the  world’s 
first  truly  washable,  electrostatic,  panel-type  air 
filter. 

They  soon  found  single  banks  of  Pliotron,  1"  thick 
—only  half  the  number- cleaned  the  air  better,  did 


not  clog  and  were  easily  cleaned  for  repeated  use. 
That’s  because  the  unique  filter  medium  of  Pliotron 
carries  a  permanent,  electrostatic  charge  that  actu¬ 
ally  attracts  and  captures  up  to  five  times  as  many 
fine  dirt  particles.  It  also  permits  depth-loading 
rather  than  surface-loading,  and  maintenance  of 
full  efficiency  by  simple  washing. 

Pliotron  can  bring  cleaner  air  at  lower  cost  and 
with  less  work  to  any  forced-air  heating  or  air- 
conditioning  system  using  panel  filters.  For  details 
see  your  PLIOTRON  Distributor.  Or  write  Goodyear, 
Pliotron  Sales  Dept.  722,  Akron  16,  Ohio. 


PLIOTRON  Air  Cleaner  by 


GOOD/YEAR 


—  T.M.  Th«  Goodyear  Tire  A  Rubber  Company,  Akron,  Ohio 


THE  GREATEST  NAME  IN  RUBBER 
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SEND  FOR  THIS  FREE  ILLUSTRATED  BOOKLET: 


ASK  YOUR  JOBBER  FOR  KRITZER  PRODUCTS 
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DUAL-VECTOR® 


HYDRO-PAC®  WATER  CHILLERS 

Completely  packaged.  Factory  tested. 
Ready  for  easy  field  installation.  Fine 
"furniture”  steel  cabinets  with  baked 
enamel  finish.  Five  year  warranty  on  her¬ 
metic  system. 


Low  cost,  combination  heating  and  cooling  units  for  resi¬ 
dences,  apartments  and  motels.  Two  models  fit  between 
studding.  Easy  installation.  Clean,  filtered  air  both  summer 
and  winter.  Insulated  enclosures  prevent  condensation. 
Individual  room  control  optional.  Free-standing  types  for 
remodeling. 


Floor,  wall  hung  and  recessed  models.  Famous 
KRITZER  coil  construction  for  steam  and  hot 
water.  Bronze  headers.  Heavy,  reinforced  steel 
cabinets.  Full  range  of  sizes.  Chain  or  knob 
operated  dampers.  Cabinets  phosphatized.  Gray 
prime  baked-on  finish. 


Horizontal  and  vertical  discharge, 
propeller  fan  types.  Wide  selection 
of  sizes  for  steam  and  hot  water.  Die 
formed  cabinets  of  heavy  gauge  steel. 
Baked-on,  gray  hammer  enamel  fin¬ 
ish.  Rubber  mounted  motors.  Dy¬ 
namically  balanced  fans  in  deep 
drawn  venturi  for  quiet  operation. 


CONVECTOR-RADIATORS 


UNIT  HEATERS 


AIR  BASE 

WARM  AIR  BASEBOARD 
adds  beauty  to  any  home.  Efficient  warm  air 
heating  or  cooling.  Two  and  four  foot  lengths. 
Built  to  last. 


"K”  LINE 

RADIANT  BASEBOARD 

Clean,  modern  lines.  Quiet. 
Easy  to  install.  For  homes, 
apartments,  offices. 


STB  RADIANT  BASEBOARD 

For  hard-to-heat  areas. 
Large  heating  capacity.  Safe, 
rounded  edges  and  corners. 


KRITZER  RADIANT  COILS,  INC. 
2901  Lawrence  Ave.  •  Chicago  25 


KRITZERl 
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Six  Reasons  Why  it  Poys  to  Buy  a 

CONTINENTAL 

Automatic  Boiler 

*  Guaranteed  80%  efficiency  .  .  . 
Fire-tested  before  shipment  .  .  . 
Range,  20  to  500  hp. 

*  Simple,  practical  two-pass  design, 
for  uniform  flow  of  combustion 
gases  through  oil  return  tubes. 

*  Maximum  radiant  heat  transfer 
achieved  by  "Spinning  Gas"  tech¬ 
nique  for  thorough  mixing  of  air 
and  atomized  fuel. 

*  High-COj  and  low-temperature 
stack  gases  —  proof  of  high  com¬ 
bustion  efficiency. 

*  Free,  rapid  water  circulation  im¬ 
proves  heat  transfer,  keeps  heat¬ 
ing  surfaces  clean. 

*  Easy  access  to  furnace  and  all 
return  tubes.  Refractory  baffles 
and  brickwork  are  not  required. 


"As  an  engineer,  I  insist  on  the 

GUARANTEED  EFFICIENCY 

of  Packaged  Boilers" 


“Boiler  efficiency  list'd  to  he  an  X 
factor  —  an  unknown  trainhle 
where  tlie  odds  were  stacked 
against  the  hnyer.  No  ennineer 
liket;  to  gainhle,  so  we  used  to 
recommend  oversize  boilers,  just 
to  play  it  safe. 

“Then,  to  answer  a  major  indus¬ 
trial  need,  the  Packayed  Boiler 
was  developed.  With  its  ^,iiar(m- 
tcccl  cfficicncii  t)f  <S()%,  it  elimi¬ 
nates  all  our  guesswork.  Now  we 


can  specify  exactly  the  rinht  size 
hoiler  lor  every  joh.  Wht'n  plant 
e.\j)ansion  calls  for  greater  steam 
production,  additional  Packaged 
Boilers  can  he  added  —  easily, 
economieally,  coineniently. 

“Packaged  Boiler  efficiency 
doesn’t  fluctuate,  either.  It  stays 
almost  constant  throughout  a 
wide  load  range  .  .  .  and  through¬ 
out  the  long  life  of  the  hoiler.” 


For  details  on  the  Continental  Automatic  Boiler,  send  for  Bulletin  BE-3 


BOILER  ENGINEERING  &  SUPPLY  COMPANY,  INC. 

7  Manavon  Street,  Phoenixville,  Pa. 


A  HALF  CEN'^URY  OF  BOILER  MANUFACTURING  EXPERIENCE 
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This  pump  puts  maintenance  men  on  the  shelf 


The  maintenance  man  who  depends  on  repairing 
Dunham  Vacuum  Heating  Pumps  for  his  living  ,  .  , 
can  quit  right  now.  There’s  nothing  for  him  to  do. 

Dunham  Code  Rated  Pumps  just  don’t  require  ex¬ 
tensive  maintenance— even  after  15-20  years  of  con¬ 
tinuous  service  producing  high  vacuum  (26  in.,  if  re¬ 
quired)  at  low  amperage.  Here’s  why: 

Dunham  Pumps  need  no  close  clearance  adjustment 
to  maintain  capacity  ...  no  extra-high  air  capacities 
to  compensate  for  lower  efficiency  due  to  pump  wear. 

Dunham  Pumps  have  only  one  principal  moving  part. 


DunHflm 


HEATING  &  COOLING 
EQUIPMENT 


RADIATION  •  CONTROLS  •  UNIT  HEATERS  •  PUMPS  •  SPECIALTIES 
C.  A.  DUNHAM  COMPANY  •  CHICAGO  •  TORONTO  •  LONDON 


Dunham  Pumps  need  only  one  motor  for  removal 
of  both  air  and  condensate. 

Dunham  Pumps  have  no  vacuum  on  pump  stuffing 
box. 

Dunham  Pumps  are  code  rated — your  assiuance  of 
more  than  adequate  air  capacity,  without  overrating 
to  compensate  for  leaky  systems. 

Dunham  Pumps  have  heavy-gauge  copper  bearing 
steel  tanks  for  maximum  resistance  to  corrosion. 

Single  and  duplex  models  in  capacities  from  2500 
through  65,000  EDR.  For  full  information,  mail  coupon. 

"c.  A.  DUmiAM'cOMPAm’ 

I  Dept.  ACHV-8,  400  W.  Madison  Street 
Chicago  6,  Illinois 

Please  send  me  Vacuum  Pump  literature. 

Name - 

S;  Firm - — — — 


Address- 
City _ 


-Zone- 


..State- 
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FAN  AND  BLOWFR  DIVISION 

THE  ^Rl^e/l£^i^8^^cX/lic  COMPANY 

FANS  .  BLOWERS  •  ELECTRIC  MOTORS  •  ELECTRONIC  EQUIPMENT 
1400  W.  MARKET  ST.  WARREN,  OHIO 


don’t  faze  these 
Specially  Engineered 
Peerless  Blowers! 


e  Top  picture:  Peerless  222G 
;  Backward  Curve  Blower  exhausts  hot 
‘  air  from*  paint  baking  oven.  Center 
picture:  Peerless  135K  Blowercirculates 
hot’  air  in  paint  drying  oven.  Bottom 
picture:  Peerless  270L  Blower  exhausts 

X  ’ 

fumes  from  paint  drying  oven.  Another 
Peerless  165F  Blower  (not  shown)  In 
same  plant  forces  hot  air  into  paint 
baking  oven.  Operating  temperatures: 
Between  300®  to  500®  F. 

•  These  four  specially-designed 
and  engineered  Peerless  Blowers  oper¬ 
ate  quietly  and  efficiently  in  the  finishing 
‘^department  of  one  of  the  nation’s  most 
modern  production  plants.  They  were 
idesigned  for  economical,  dependable 
•performance  In  extreme  heat.  We  can 
Ido  the  same  for  you.  Installations  like 
i^this  are  our  specialty.  Contact  us  today! 


Writ*,  Wire  or 
Phone  for  Builetin 
8DA-160  Todayl 
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Here’s  an  Economical  and 
Efficient  Improvement 


for  Air  Conditioning  Equipment . . . 


Two-piece,  pressed  steel  hous¬ 
ing  .  ,  .  occupies  less  space  than 
similar  pillow  block  housings. 


Self-locking  bearing  callar  of 
counterbored,  mated-cam  con¬ 
struction.  Needs  no  lock  washers, 
adapters,  or  other  positioning 
devices. 


FEATURES 


Precision  ball  bearing,  Fafnir 
Extended  Inner  Ring  Type,  affers 
extra  wide  bearing  surface  on 
shaft.  Balls  and  races  are  fin¬ 
ished  for  super-quiet  performance. 


Plya-Seals  provide  positive  reten¬ 
tion  of  lubricant  and  complete 
protection  against  contaminants. 
Special  lubricant  pre-packed  at 
factory  contributes  to  quietness 
of  operation. 


Thick,  electric  current-conducting  rub¬ 
ber  interliner  eliminates  the  need  for 
metallic  graunding  springs  or  clips. 


Six-page  bulletin  on  all  Fafnir 
Conditioning  Units  provides 
.  t,  /  detailed  information  including 
^  *  dimensions  and  load  ratings. 


Specifically  designed  for  air  conditioning  units  with  fan 
shafts  up  to  an  inch  in  diameter,  the  Fafnir  RPB  Type 
Ball  Bearing  Pillow  Block  offers  an  inexpensive  way  to 
improve  performance,  increase  sales  appeal.  It  has 
been  adopted  as  standard  equipment  by  several 
manufacturers.  Actual  installations  are  demonstrating 
its  advantages. 

Next  to  super-quiet,  trouble-free  performance,  manu¬ 
facturers  are  most  impressed  with  the  easy  installation 
of  RPB  units.  The  bearing  slip-fits  onto  shaft  and  is 
positively  locked  to  it  by  a  quarter  turn  of  the  famous 
Fafnir  self-locking  collar.  The  housing  is  installed  with 
two  bolts.  It  affords  unrestricted  initial  alignment  in 


all  directions.  For  more  information  on  the  RPB  unit 
and  other  Fafnir  super-quiet  ball  bearing  units  designed 
specifically  for  air  conditioning  and  heating  equipment, 
write  The  Fafnir  Bearing  Gimpany,  New  Britain, 
Connecticut. 


FAFNIR 

BALL  BEARINGS 

MOST  COMPLETE  LINE  IN  AMERICA 
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Denver's  Mile  High  Center.  Architects;  I.  M.  Pei  &  Associates;  Kahn  &  Jacobs  ond 
G.  Meredith  Musick;  Consulting  Engineers:  Jaros,  Baum  &  Bolles;  Severud-Elstad-Krueger. 


CIEAH  AIR  by  AAF 
in  Denver’s 
Mile  High  Center 


Airmat  PL-24  Filters  Supply 
350,000  cfm  on  Year-round 
Air  Conditioning  System 


Even  Denver’s  famous  clean,  dry  air  wasn’t  good 
enough  for  the  builders  of  the  city’s  new  Mile 
High  Center.  They  proved  that  high  style,  public 
plazas,  fountain-pools  and  year-round  air  condi¬ 
tioning  (featuring  clean  air)  add  up  to  a  good, 
sound,  long-term  business  investment. 

The  Airmat  PL-24  was  selected  from  AAF’s 
complete  air  filter  line  to  do  the  important  air 
cleaning  job.  It’s  the  world’s  most  efficient  me¬ 
chanical  filter  for  ventilating  and  air  condition¬ 
ing  sersice.  It  packs  281/2  square  feet  of  filtering 


area  into  a  compact  2'  x  2'  x  8"  unit ....  features 
low-cost  renewable  media  and  unit  construction 
for  simplified  maintenance. 

The  unique  design  of  the  Center  challenges 
accepted  office  building  standards,  but  the  reli¬ 
ance  on  Airmat  PL-24  is  nothing  new.  More  than 
a  quarter-million  PL-24  units  are  now  supplying 
business  and  industry  with  more  than  300  million 
cfm  of  clean  air.  For  complete  product  informa¬ 
tion,  call  your  nearest  AAF  representative  or 
write  direct  for  Bulletin  230. 


AirE 


AAF  Dust 
Control  Equipment 


mencait  /-'mir 

COMPANY,  INC. 

294  Central  Avenue,  Louisville  8,  Kencuck' 


liter. 


illinolt  Steam 
Heating  Specieltiei 


BETTER  AIR  IS  OUR  BUSINESS 


American  Air  Filter  of  Canada.  Ltd.,  Montreal.  Ip.  Q. 


Herman  Nelson 
Unit  Heaters 


Herman  Nelson 
Unit  Ventilotors 
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‘ClMwi|Bt«dd 


Cleaver  ri^Brooks 


unmatched  in 
performance 
quiet  operation 
low-maintenance 


is  America’s  / 
most  modern  boiier 


CB  boiler’s  remarkable  perform¬ 
ance  in  hundreds  of  applications 
has  proved  an  “eye-opener”  wher¬ 
ever  installed.  Take  a  minute’s 
time  and  see  why. 

Combined  into  one  boiler  pack¬ 
age  are  all  the  features  proved 
necessary  to:  (1)  save  fuel  dollars, 
(2)  simplify  maintenance,  (3)  as¬ 
sure  silent  performance,  (4)  main¬ 
tain  safe,  automatic  operation. 

Talk  to  your  nearby  Cleaver- 
Brooks  boiler  representative  —  he 
can  assist  you  in  selecting  the  prop¬ 
er  unit  from  a  complete  line  of 
sizes,  steam  or  hot  water,  15  to 
250  psi.  Or,  write  direct  for  litera¬ 
ture.  Cleaver-Brooks  Company, 
Dept.  J,  383  E.  Keefe  Ave.,  Mil¬ 
waukee  12,  Wis.,  U.S.A.  Cable  Ad¬ 
dress:  CEEBEEWEST  —  all 
codes. 


Hinged  doors  front  and  rear  — 
pose  tubes  for  quick  inspection  or 
cleaning.  Operoting  equipment  ond  refrac¬ 
tory  stays  intact.  Cuts  routine  maintenance 
from  hours  to  minutes.  Doors  are  gasketed 
with  preformed  asbestos  to  be  seal-tight. 


Four-pass  design  with  forced  draft  — 
Proved  the  most  efficient  combination 
to  transmit  greatest  percentage  of  heat  to 
boiler  water.  Blower  provides  cool«  clean  air 
in  required  density  and  volume  for  efficient 
fuel  combustion  —  lowers  fuel  costs. 


Caseless  fan  keeps  operation  *‘hos- 
pitol  quiet'*  —  Air  is  drawn  into  a 
torge  plenum  chamber  which  confines  and 
deadens  air  noises.  Even  ot  peak  loads,  CB 
•s  well  within  requirements  for  lew  sound 
levels  where  this  is  a  foctor. 


Automotic  controls  ere  centralized 
for  convenience,  efficiency  ond  safety 
— >  Air  is  metered  with  oil  (or  gas)  In  proper 
ratios  to  economize  on  fuel.  Electronic  flome 
foilure  control  is  standard  equipment. 


BOILERS^STEAM  OR  HOT  WATER— FOR  HEATING  OR 
PROCESSING,  IN  SIZES  15  TO  600  HP,  15  TO  250  PSI. 


TH  HM'Y-I  II  h:  OF  LEADERSHIP 

IlY  THE  OKlClWtrOKS  OE  THE  SEI.E-COSTAISEl)  BOH.ER 
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WHY  B&G  UNIVERSAL  PUMPS 


DESIGNED  SPECIFICALLY  FOR  QUIET  OPERATION 
IN  LIQUID  HEATING  AND  COOLING  SYSTEMS 


The  circulating  pump  in  a  hot  water  heating  or  chilled  water 
cooling  system  is  the  connecting  link  between  the  mechanical 
equipment  in  the  boiler  room  and  the  structure  itself.  Si/ent, 


rihrationless  operation  is  therefore  the  prime  requirement  in  a 
pump  for  this  type  of  service.  The  features  starred  above  are 
the  reasons  why  the  B&G  Universal  Pump  fully  meets  this  need. 


THE  MOTOR 

1 .  Extra  quiet.  The  Universal  Punp  motor  is  specially  con¬ 
structed,  tested  and  hand-picked  for  extra-quiet  operation. 

2.  Sleeve  bearings.  Motors  are  equipped  with  oil  lubri¬ 
cated  bronze  sleeve  bearings — essential  to  silent  opera¬ 
tion  and  long  life. 

3.  Mounting.  Universal  motors,  through  5  HP,  are  NEMA 
ring-type  mounted  and  completely  suspended  in  noise- 
dampening  rubber.  All  motors  are  drip-proof. 

THE  PUMP 

4.  Coupler.  Self-aligning,  spring-type. . .another  warranty 
of  silent  operation,  plus  excellent  pump  and  motor  pro¬ 
tection  against  the  stresses  of  starting  torque. 

5.  Shaft.  Big  —oversized  —affording  large  bearing  surfaces. 
Made  of  special  alloy  steel,  polished  to  mirror  finish. 
Heat-treated  integral  thrust  collar  absorbs  end-thrust... 
lengthens  seal  and  motor  bearing  life. 


Lubrication.  Genuine  oil  circulating.  No  grease  to  chan¬ 
nel  or  harden.  Oil  level  indicator  permits  visual  check. 

Sleeve  bearings.  An  essential  for  quiet,  vibrationless 
operation  and  long  life  of  both  pump  and  motor.  An 
outstanding  Universal  feature. 

3.  Removable  bearing  frame  for  easy  servicing.  The  en¬ 
tire  bearing  frame  assembly  with  impeller  is  easily  re¬ 
moved  from  volute.  No  pipe  connections  to  break  or 
motor  to  remove... all  the  advantages  of  split  case 
design.  All  bearing  frame  assemblies  are  interchangeable. 

9,  Mechanical  seal.  Positively  prevents  water  leakage  up 
to  full  design  pressures.  The  seal  is  self-lubricating  and 
features  a  floating  seat  of  diamond-hard  "Remite” — a 
B&G  development. 

Hydraulically  balanced  impeller.  Balancing  chamber 
and  thrust  pressure  relief  holes  in  the  impeller  reduce 
thrust  to  a  minimum. 

Solid  volute.  Support  feet  directly  below  volute  absorb 
piping  strains  without  distorting  pump  alignment. 
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MEET  THE  TOUGHEST  nsT.^QUICT  OPeRATIOM! 


inncnKCEif 


Three  B&G  Universal  Pumps  circulate  hot  water 
to  a  split  plenum  coil  system  in  central  fan  rooms 
on  the  first,  second  and  third  floors  of  the  build¬ 
ing.  The  system  is  also  equipped  with  B&G  Flo- 
Control  Valves  and  Relief  Valves. 


Bell  &  Gossett 

COMPANY 

Dept.  EL-4,  Morton  Grove,  Illinois 

Omadian  Licensee;  S.  A.  Armstrong  Ltd.,  1400  O' Connor  Drive,  XT.  Toronto 
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UHlFORMmilABILirY 
OF  YOUNGSTOWM  PIPE 


makes  your  job  easier, 

quicker. .  .yet  more  efficient 

Many  plumbing  or  heating  jobs  call  for 
welding.  And,  the  job  is  good — the  customer 
pleased — when  the  weld  adheres  and  holds 
uniformly.  Control  of  chemical  composition 
in  Youngstown  Pipe  is  the  first  requirement 
assuring  maximum  weldability.  Clean,  con¬ 
sistently  beveled  ends,  uniform  wall  thick¬ 
ness  and  diameter  mean  the  ends  line  up 
well.  Uniform  weldability  of  Youngstown 
Pipe  makes  your  job  easier,  quicker. .  .yet 
more  efficient.  Specify  Youngstown  for  your 
next  job. 


7  Points  of 
uniform  goodness  in 
YOUNGSTOWN  PIPE 

uniform  ductility 
uniform  i«n(thc 
uniform  thrcndinc 
unifom  weldability 
unlfmm  wnU  thicknem  and  siie 
unifmrm  atrcncth  and  touchness 
uniform  roundneu  and  ' 
ctraichtnew 


P/P£ 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY  s.. 

General  Offices  Youngstown,  Ohio  District  Sales  Offices  in  Principal  Cities 

SlirrTS  STRIP  -  PLATES  -  STANDARD  PIPE  -  LINE  PIPE  ■  OIL  COl  NTRY  Tl  HI  LAR  <;OODS  -  CONDI  IT  AND  EMT 
MFC  HANK  AL  TL'BING  -  COLD  FINISHED  BARS  ■  HOT  ROLI.ED  BARS  -  WIRE  -  HOT  ROI.IED  RODS  •  COM 
TIN  PLATE  -  ELECTROLYTIC  TLN  PLATE  -  BLACK  PLATE  -  RAILROAD  TRACK  SPIKES  -  MINE  ROOF  BOllS 
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If  there  s 

^  i,000 

.  future 


H.  ® 


CAST  IRON  BOILERS 


H.  B.  SMITH  CO.,  INC.,  WESTFIELD,  MASSACHUSETTS  •  Established  1853 
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Til*  SMith-Millt  N«.  200 
befier  wes  rMturetl  witfcin 


The  northeastern  flash  floods  of  August,  1955,  left  little 
worth  salvaging  in  their  wake.  At  the  Sterling  Radiator 
Company,  Westfield,  Mass.,  for  example,  one  wing  of 
the  steel  manufacturing  building  containing  the  boilers 
was  torn  open,  and  the  welding  and  paint  shops  were 
completely  destroyed.  The  only  reclatmahle  equipment 
was  the  two  H.  B.  Smith  cast  iron  boilers.  Even  though 
forced  from  their  foundations  and  up-ended  by  the 
flood,  damage  was  so  slight  that  they  were  quickly  and 
easily  repaired,  and  are  now  back  in  operation. 


Obviously,  there  are  many  attributes  other  than  their 
amphibious  qualities  to  recommend  H.  B.  Smith  cast 
iron  boilers.  Consider  their  prodigiously  long  life,  rapid 
steaming  and  high  capacity,  low  maintenance,  ease  of 
convertibility  from  the  use  of  one  fuel  to  another,  ready 
expansibility  and  economy  of  operation.  These  are  a  few 
of  the  reasons  why  an  H.  B.  Smith  cast  iron  boiler 
should  be  first  choice  for  your  building,  whether  or  not 
a  flood  is  to  be  listed  among  your  operational  hazards 
during  the  next  50  to  60  years. 


This  is  how  one  of 
the  boilers  looked 
after  the  flood 
water  subsided. 


TIm  H.  1.  SmMi  N*.  44  Milb 
boilor  m  it  apptw  m  iH 
now  fowiidatioii. 


OEPfNOABLf  Rf  rniCEPATlON  SIHCC 


I  fl  8  Z 


WAVneSBORO.  PEMNA 
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Packaged  Units  or  Centra!  Systems 


From  a  3-hp.  unit  to  a  plant  requiring  thousands  of 
tons  of  refrigeration  is  a  long  step,  but  they're  both  in¬ 
cluded  in  Frick-engineered  air  conditioning. 

Built  into  Frick  systems  are  50  years'  experience  in  air 
conditioning,  nearly  75  in  refrigeration,  and  over  100  in 
engineering.  Nowhere  else  can  you  get  this  unique  com¬ 
bination  of  experience  and  complete  service.  Ask  for 
estimates  today:  write 


The  two  ll-s1ory 
buildings  of  the 
American  National 
Insurance  Co.,  at 
Galveston,  are  air 
conditioned  by  the 
multiplicity  of  75- 
hp.  "ECLIPSE"  com¬ 
pressors  shown  at 
right.  Thousands  of 
fine  buildings  are 
Frick-equipped. 


per-Dry 

igeran-fs 


No  matter  where  you  are 

there’s  a  genefron  wholesaler  near  you!” 

Coast-to-coast,  America’s  leading  all  purity  extremely  high.  They  m( 

Refrigeration  and  Air  Conditioning  the  industry’s  most  exacting  refr 

Wholesalers  feature  Genetron  Super-  erant  specifications  .  .  .  are  fre< 

Dry  Refrigerants.  There’s  one  as  interchangeable  with  comparal 

near  to  you  as  your  telephone  ready  fluorinated  hydrocarbon  refrigerai 

to  supply  you  with  complete  stocks  produced  by  any  other  manufj 

of  Genetron  Refrigerants  and  with  Follow  the  industry-wi 

up-to-the-minute  data  on  their  uses.  Super-Dry 

Remember  —  Genefron  Refrigerants  Genefron  Refriger-  j  ‘I 

are  super-dry!  Their  moisture  con-  ants.  Always  ask  for  L  ■ 

tent  is  exceptionally  low;  their  over-  Genetron!  i  \\M 


Jenni  Genefron  Soys; 


genetron  ii  orange  label 

TRICHLOROMONOFIUOROMETHANE 

genetron  12  white  label 

DICHLORODIFLUOROMETHANE 


genetron  141  green  label 

MONOCHIORODIFIUOROMETHANE 


genetron  226  purple  label 

trichlorotrifluoroethane 


genetron  320  dark  blue  label 
dichlorotetrafluoroethane 


^ed  V 

hmnkal 


FREE!  Valuable  Folder  I 

Ask  your  wholesaler  for  special 
folder  on  Genetron  Super-Dry  Re¬ 
frigerants.  Contains  pressure-  tem¬ 
perature  charts  and  other  helpful 
information. 


GENERAL  CHEMICAL  DIVISION 

ALLIED  CHEMICAL  &  DYE  CORPORATION 

40  Rector  Street,  New  York  6,  N.  Y. 

O  f  f  i  c  e  s  in  principal  cities 

01966*  General  Chemical  Division,  Allied  Chemical  A  Dye  Corporation 
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Easy  replacement 
of  the  wedge  only 
right  on  the  line  - 
restores 
fidl  efficiency 


THE  MONEL  SEAT  RINGS  are  expanded  into  the 
body  to  assure  a  positive,  leak-proof  joint.  Exhaus¬ 
tive  tests  in  typical  monel-seated  gate  valve  services 
show  that  this  permanent  all-around  support  of  the 
rings  is  essential  to  guard  against  deforming,  loosen¬ 
ing,  or  shifting. 

THE  RENEWABLE  WEDGE  ( bronze  or  nickel  alloy ) 
has  excellent  wear  resistance,  but  has  a  lower  degree 
of  hardness  than  the  heat-treated  Monel  rings,  which 
have  optimum  resistance  to  erosion  and  corrosion 
as  well  as  abrasion.  Thus,  wear  of  the  wedge  leaves 
the  rings  relatively  unaffected.  When  necessary  to 
renew  the  wedge,  you  simply  remove  the  valve 
bonnet,  slip  the  old  wedge  off  the  stem,  and  slip 
on  a  new  one. 

GET  PRACTICAL,  LOW-COST  RENEWABILITY  in  the 

valves  you  choose  for  the  tough,  punishing  services 
that  require  Monel-seated  gates.  Compare  .  .  .  there 
is  nothing  simpler,  faster,  or  more  economical  than 
Jenkins  replaceable  wedge  design  —  and  you  also 
get  the  plus  of  Jenkins  extra  value  in  every  other 
feature.  Jenkins  Bros.,  100  Park  Ave.,  New  York 
17,  New  York. 


MADE  WITH  BRONZE  OR  NICKEL  ALLOY  WEDGE 

The  bronze  wedge  provides  lasting  economy  for  most 
applications.  The  nickel  alloy  wedge  provides  extra  resist¬ 
ance  where  rapid  wear  and  corrosion  are  factors. 

JENKINS  BRONZE  GATES  WITH  MONEL  SEAT  RINGS 
200  psi  300  pii 

Fig.  270-U,  Bronze  Wedge  Fig.  280-U,  Bronze  Wedge 

Fig.  270-UN,  Nickel  Alloy  Wedge  Fig.  280-UN,  Nickel  Alloy  Wedge 
Fig.  270-UL,  Bronze  Wedge,  350  pti 

U.l.  approved  for  L.P.G.  Services  Fig.  280-UX,  Bronze  Wedge 


LOOK  FO*  THE  JENKINS  DIAMOND 


JENKINS  BRONZE  GATES  INCLUDE 


125  •  150  •  200  •  300  •  350  psi  SOLID  WEDGE  •  SPLIT  WEDGE 
SCREWED  •  FUNGED  •  SOLDER  END  •  SOCKET  END  QUICK  OPENING 


Call  your  local  Jenkins  Valve  Distributor  for  complete  information. 
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24  HOUR  DUTY  BY 


Somewhere  off  Cape  Cod  the  first  Air  Force  Radar  island,  called 
the  Texas  Tower,  keeps  a  constant  vigil  against  sneak  enemy  air 
attacks.  Every  piece  of  equipment  on  this  steel  island  is  on 
24-hour  duty.  There’s  no  let-up  in  demands.  No  time  for  break¬ 
downs.  Every  item  must  work  at  peak  efficiency  around  the 


U.S.A.F.  "T«xot"  Rodor  Tow*r — Architects  &  Engineers;  Anderson-Nichols 
&  Co.,  Boston  —  Foundations;  Moron,  Proctor,  Mueser  &  Rutledge,  N.Y.— 
Contractor:  Bethlehem  Shipbuilding  Co.,  Quincy,  Moss.— > 

Marine  Contractor:  Roymond-Oe  Long,  N.Y. 


clock— around  the  calendar. 

RECO  was  picked  to  provide  hot  water  for  the  tower’s  fifty  man 
crew.  A  SO'xlOS'  RECO  Hot  Water  Storage  Heater  supplies  330 
gallons  of  140°F  hot  water  per  hour — 24  hours  a  day — 365  days 
a  year.  Galvanized  against  corrosion,  this  RECO  Hot  Water 
Storage  Heater  gives  top  service. 

You  can  have  this  same  round-the-clock  reliability  with  RECO 
Heat  Exchangers.  Plus  the  RECO  guarantee  of  top  quality,  com¬ 
petitive  price,  and  quick  delivery. 

RECO’s  full  line  of  Hot  Water  Storage  Heaters,  Convertors  and 
Instantaneous  Heaters  is  recommended  by  leading  engineers, 
contractors  and  architects  throughout  the  48  states. 

Let  RECO  fill  your  hot  water  needs,  too.  On  your  next  job— 


Richmond  Enginooring  Co.,  Inc. 

Oopl.  G,  7th  A  Hospital  Sts. 

Richmond  5,  Virginia  —  Phono  7-2611 

Please  send: 

(Zl  Pree  set  of  Heal  Exchanger  Catalogs 
[~1  Name  of  neorest  RECO  Representative 

TO: _ 


/vJvliAVtp 

'  CONSTRUCTION  * 
CORPORATION 


CHRYSLER  ENGINEERING  MEANS 
EASIER  INSTALLATION  AND  LESS  COST 

Installation  of  Airtemp  is  simple,  easy,  trouble-free— because  Airtemp 
is  CHRYSLER-ENGINEERED!  First,  Chrysler  engineering  means  you 
specify  exactly  the  type  of  air  conditioning  your  clients  need.  Second, 
Chrysler  engineering  means  Airtemp  takes  up  less  space,  that  it  is  flexible, 
that  it  provides  individual  room  air  conditioning  when  needed.  Third, 
Chrysler  engineering  means  less  installation  time  and  cost. 

In  short,  Chrysler  engineering  means  peak  performance  at  minimum 
cost!  Whisper-soft  operation!  Maximum  cooling!  Minimum  maintenance! 
All  the  factors  that  spell  air  conditioning  at  its  efficient  best! 

Write  today  for  complete  information. 


FOR  EVERY  NEED  IN  HOMES,  BUSINESS,  INDUSTRY 


WAVERLY  GROWERS  CO-OPERATIVE 
WoKerly,  Florida,  Contractors:  H.  N. 
Webster,  Sebring,  Flo. 


Lincoln,  Neb. 
Controcton: 
Sidles  Com¬ 
pany.  Built  in 
1937. 


STUART 

INVESTMENT 

BUILDING 


// 


AIRTEMP  CONSTRUCTION  CORPORATION,  DEPT.  AC-8-56 . DAYTON  1, 


OHIO 
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Maybe  there  should  be  a 
STOP  LOiy  WATER*  WEEK! 


Certainly  the  subject  of  Boiler  Safety  is 
as  important  as  Bike  Safety,  or  Fur 
Care,  or  Saving  the  Horse,  or  some  of 
the  others  that  are  recognized  by  spe¬ 
cial  weeks.  And  a  determined  effort  to 
"Stop  Low  Water”  is  one  big  step  you 
can  take  in  the  cause  of  boiler  safety. 

Boilers  are  being  lost  that  could  be 
saved  by  proper  precautions  against 
low  water.  A  lot  more  "accidents”  are 
just  waiting  to  happen.  A  lot  of  heating 
plants  are  going  to  give  out  just  when 
they’re  needed  most. 

You  can’t  settle  the  issue  in  a  single 


week,  of  course.  Low  water  is  a  year- 
round  threat;  it  can  strike  anytime,  from 
any  of  dozens  of  reasons.  And  it  doesn’t 
care  where  it  strikes — hot  water  heat¬ 
ing  boilers  or  steam  boilers. 

Your  best  bet  is  to  put  every  boiler 
installation  in  the  capable  hands  of  a 
McDonnell  Water  Feeder  Cut-off  Com¬ 
bination  .  .  .  the  device  that  stands 
guard  against  low  water  around  the 
clock  and  around  the  calendar  .  .  .  the 
device  that  has  been  dedicated  for  more 
than  thirty  years  to  doing  this  one 
thing  well. 


MfDONNELL  &  MILLER,  fnc.,  3500  N.  Spaulding  Avenuu,  Chicago  18,  Illinois 


No.  47-2  Foedor  Cut-off  Com¬ 
bination.  The  best  kind  of  safety 
control  for  the  average  small  steam 
boiler;  maximum  pressure,  25  lbs. 
Has  cool  feed  valve.  Quick  Hook¬ 
up,  stroight  through  blow-off  valve 
and  other  McDonnell-developed 
features. 


No.  247-2  Feeder  Cut-off  Com¬ 
bination.  Companion  to  the  No. 
47-2,  developed  especially  for 
service  on  smaller  hot  water  space 
heating  boilers.  Maximum  pres¬ 
sure,  30  lbs. 


No.  51-2  Feeder  Cut-off  Com¬ 
bination.  For  larger  boilers,  both 
steam  and  hot  ,water.  Maximum 
pressure,  35  lbs. 


No.  53-2  Feeder  Cut-off  Com¬ 
bination.  For  higher  pressure 
boilers,  up  to  75  lbs.  Used  on 
both  steam  and'fiot  water  space 
heating  boilers. 


MCDONNELL 


Ask  For  Latest  Complete  Catalog 


A  ROOF  VENTILATOR  WITH  EYE-APPEAL  plU’  HIGH  EFFICIENCY 


NEW  ^l-LiNE^^  ROOF  FAN 


INCINIIRID 

VINTILATION 


Gives  You  the  LOW  CONTOUR  You  Wont 


The  new  Allen  "I-Line”  Roof  Fan  meets  the  architect’s 
demand  for  an  attractive  unit  that  hugs  the  roof  without 
sacrificing  the  high  efficiency  required  by  engineers.  This 
is  accomplished  by  a  circular  spun  hood  and  fan  venturi 
with  a  directional  baffle  so  arranged  in  relation  to  the 
propeller  as  to  provide  maximum  efficiency  with  mini¬ 
mum  over-all  height. 

In  addition,  the  new  "I-Line”  design  makes  installation 
exceptionally  easy  and  the  hinged  hood  simplifies  main¬ 
tenance  and  cleaning. 

The  Allen  "I-Line”  Series  Roof  — — 

Fans  are  available  with  Direct  J9 

Drive  (400  to  34,000  cfm)  or  with  '  ^ 

Belt  Drive  (4,000  to  20,150  cfm). 


. . .  and  with  the 

FEATURES  YOU  WANT 

•  Low  silhouette  •  Low  noise  level 

•  High  efficiency  •  Rigid  construction 

•  Low  first  cost  •  Low  operating  cost 

•  Vibration-free  for  long  life 

•  Easy  to  instoil  (no  extra  hose  needed) 

•  Easy  accessibility  for  lubrication, 

inspection  and  cleoning 

•  Versatility  (supply  or  exhaust  units) 

•  Wide  copocity  range  (400  to  34,000  cfm) 

•  Choice  of  two  types  of  standard  base 


See  Sweet's  (8b /Al)  or  write  for 
catalog  that  gives  you  specifications 
and  complete  performance  data. 
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R.EAD1NG'S  distributors  throughout  the  country  tell  us  that  it’s  our 
personal  “Shirt-Sleeve”  service  —  from  our  top  brass  on  down  —  that  makes 
them  like  to  do  business  with  us. 

Reading’s  streamlined  shirt-sleeve  service  eliminates  delays  —  speeds  delivery 
—  from  mill  ...  to  distributor  ...  to  contractor. 

Next  time  you  need  copper  tubing,  specify  Reading  —  precision  product  of 
one  of  America’s  largest,  completely  integrated  mills  —  specializing  in  the 
processing  of  Copper  Tube  —  from  basic  metal  to  finished  product. 

Remember  —  at  Reading  the  BIG  DIFFERENCE  is  in  the  SERVICE. 


TUBE  CORPORATION 

EMPIRE  STATE  BLDG.,  NEW  YORK  1,  N.  Y.  PLANT:  Reading,  Pa. 


Distribution  READING,  PA. 

Depofs:  WOODSIDE,  L.I.,  N.Y. 

'  57*17  Northern  Blvd. 


CHICAGO,  ILL  HOUSTON,  TEXAS 

724  W.  50th  St.  1121  Rothwell  St. 

CLEVELAND,  OHH)  DENVER,  COLO. 

4615  Perkins  Ave.  2845  Walnut  St. 


OAKLAND,  CALIF. 

410  Hegenberger  Road 

LOS  ANGELES,  CALIF. 

120  No.  Santa  Fe  Ave. 


DALLAS,  TEXAS 

9000  Sovereign  Row 
Brook  Hollow 
Industrial  District 


ATUWTA,  GA. 

690  Murphy  Ave. 
S.W..  Unit  5,  Bldg.  B 
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TYPICAL  PAGES^ 

from  the  book  show  two 
of  the  96  full-page  graphs 
which  permit  the  direct 
solution  of  Important 
equations.  Each  facing 
page  gives  the  equation, 
and  shows  by  example 
and  solution  how  the 
graphs  are  used. 


320  Pages 
96  Charts  and 
Illustrations 


•hMI:-'"'-  \ 

\ 

.oA  hv  '»•  lb--  .  („u*  •”*  ,  h-A>»< 

1  bv 

\  ‘  ’■“  .r-  •'  *  “  .... 


n  Canada  or  overseas,  $7.80 

An  investment  in  ac¬ 
curacy  and  time-saving 
that  will  repay  you 
many  times  over! 


y 


SOLUTIONS  ..r... 


Heating  and  Ventilating  Design  Problems 

If  you  are  concerned  i^  ith  problems  in  the  design  Explanatory  text  in  each  chapter  clearly  explains 

of  heating  and  ventilating  systems,  here  is  a  the  engineering  background  and  the  mathemati* 

hook  that  will  save  you  hours  of  time  and,  in  cal  basis  of  each  graphical  solution.  Basic  hand- 

addition,  insure  accurate  calculations  for  many  book  data  are  also  included  so  that,  with  the 

complex  calculations.  simple  insertion  of  field  data,  design  situations 

can  be  analyzed. 

You  can  solve  problems  involving  load  determi¬ 
nation,  duct  design,  panel  heating,  solar  heating  Another  important  feature  of  the  book  is  the 

and  combustion  analysis  directly  by  means  of  inclusion  of  complete  data  for  systems  designed 

the  96  full-page  w'orking  graphs  which  are  an  to  utilize  partial  solar  heating  through  the  use 

outstanding  feature  of  the  hook.  In  many  cases  of  large  picture  windows.  This  is  the  first  text  on 

the  use  of  these  graphs  will  entirely  eliminate  heating  to  include  engineering  data  on  this 

calculation,  while  in  others  the  graphs  serve  to  increasingly  important  subject, 

minimize  the  arithmetical  work  needed  in  solv¬ 
ing  the  equations.  The  scales  used  in  construct-  The  author  is  Professor  of  Mechanical  Engineer¬ 
ing  the  graphs  have  been  selected  so  that  ing  at  the  University  of  California.  He  is  the 

the  accuracy  to  which  each  graph  can  be  read  author  of  “Industrial  Heat  Transfer”  and  co- 

will  equal  or  exceed  the  limits  of  accuracy  of  the  author  of  a  number  of  books  on  panel  heating, 

equation  from  which  it  was  derived.  refrigeration  and  air  conditioning.  His  knowl¬ 

edge  of  the  field  is  well  grounded  on  practical 
Opposite  each  graph  is  a  design  example  and  experience  as  well  as  theory,  as  he  acts  as  con- 

the  solution  illustrating  the  use  of  the  method.  sultant  for  many  industrial  firms. 


CONTENTS 


Introducfion 

Load  Determination:  Transmission  Losses 
Load  Determination:  Intermittent  Heating 
Load  Determination:  Ventilating  and  Humidification 
Load  Determination:  Losses  from  Ducts, 

Pipes  and  Tubes 


Fuels  and  Combustion 
Air  Distribution 

Conventional  Heating  System  Design  Procedure 
Panel  Heating  Design  Procedure 
Solar  Heating  Design  Procedure 


Order  your  copy  of  DESIGN  OF  HEATING  AND  VENTILATING 
SYSTEMS  today.  If  you  wish,  you  may  examine  it  free  for  five 
days,  paying  for  it  only  after  you  have  seen  how  useful  it  will  be 
to  you  in  your  work,  or  returning  it  without  obligation  if  you  do 
not  wish  to  keep  it.  Or  you  may  send  payment  in  full  with  your 
order  and  save  postage  and  handling  charges.  The  same  return 
privilege  applies,  of  course.  Just  fill  in  the  convenient  order 
form  below,  check  the  method  of  payment  you  prefer,  and 
DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  will  be 
sent  immediately. 

MAIL  THIS  CONVENIENT  ORDER  FORM - 


THE  INDUSTRIAL  PRESS.  93  Worth  Street.  New  York  13.  N.  Y. 

Please  send  me  a  copy  of  DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  at 
$7.00  ($7.80  in  Canada  or  overseas)  under  the  terms  of  payment  I  have  checked  at 
the  right. 

Name  . 


CHOOSE  THE  METHOD 
OF  PAYMENT 
YOU  PREFER 

O  Payment  in  full  enclosed.  Send  book  po 
paid.  (Book  may  be  returned  for  full  credit 
you  are  not  satisfied) 


Firm . 

Q  Send  book  under  Five-Day  Free  Inspecti 
Plan.  (Postage  and  handling  charges  of  I5f  p 

Street  . 

book  are  added) 

City . 

Home  Address . 

. Zone 

State 

Bill  me  (^  Bill  Company 

Note:  Orders  from  overseas  must  be  acco 
.  panied  by  payment  in  full  in  U.  S.  funds. 

(Please  fill  in  if  you  want  book  sent  to  your  home) 
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COMBUSTION  ENGINEERING 


Toke  It  Away -First  of  two  VP  Boilers  — 27,000 
pounds  —  clears  the  truck  bed  in  the  First  step  of 
its  32-story  journey.  VP  Boilers  come  fully  ossem- 
bled,  ready  for  water,  rail  or  rood  shipment  any¬ 
where  in  the  world. 


Almost  Home  — This  VP  has  probably  shattered 
the  altitude  record  for  boilers  now  — and  it  has 
another  30  or  40  feet  yet  to  go.  That's  one  of  the 
odvantages  of  the  VP.  You  pick  the  spot  ond  the 
rigging  boys  will  find  a  way  to  move  it  in. 


Boiler  in  a  Penthouse  —  Now  it's  almost  settled 
in  its  permanent  skytop  home;  about  set  to  bring 
up  number  2.  When  the  floor  is  ready,  they'll 
hook  up  fuel,  water  and  the  job's  done.  They'll 
burn  gas  in  these  boilers,  with  oil  as  stand-by. 


The  completely  shop-assembled  VP  Boiler,  shown  at  left,  is 
available  in  fourteen  sizes  from  4,000  to  40,000  lb  steam  per  hr 
...  for  operating  pressures  up  to  500  psi . . .  for  pressure  firing  of 
liquid  or  gaseous  fuels.  The  VP  Boiler  has  more  water-cooled 
area  per  cubic  foot  of  furnace  volume  than  any  other  boiler  of 
its  size  and  type.  The  larger  lower  drum  — 30-inch  diameter  — 
permits  a  simple,  symmetrical  tube  arrangement... greater  water 
storage  capacity ...  easy  access  for  washing  down  or  inspection. 
A  low  speed  centrifugal  fan  which  is  exceptionally  quiet  in  opera¬ 
tion  is  standard  equipment.  The  simple  baffle  arrangement 
results  in  low  draft  loss... simple  soot  blowing... no  dead  pockets 
. . .  high  heat  absorption.  The  VP  is  enclosed  in  a  reinforced,  gas- 
tight,  welded  steel  casing,  and  shipped  completely  assembled 
with  firing  equipment,  fittings  and  forced  draft  fan.  For  founda¬ 
tion,  the  VP  Boiler  requires  only  a  simple  concrete  slab. 


You  can  put 
a  VP  boiler 
ANYWHERE! 


Life  and  Casualty  Tower 

will  be  the  tallest  com¬ 
mercial  structure  in  the 
southeostern  United 
States.  It  contains  30 
floors  plus  basement,  ob¬ 
servation  platform  and  a 
three-story  penthouse 
containing  the  mechanical 
equipment— including  two 
VP  package  boilers.  The 
building  is  scheduled  for 
occupancy  in  January, 
1957.  It  is  owned  by  Life 
and  Casualty  Insurance 
Company  of  Tennessee. 


.  .  .  anywhere  the  floor-loading's  adequate,  of  course.  In  Nashville's 

nearly-finished  Life  and  Casualty  Tower,  two  Combustion  Engineering  Package  Boilers, 
Type  VP,  were  installed  in  a  32nd-floor  penthouse  —  nearly 
400  feet  above  the  street.  The  pictures  show  how  the  job  was  done. 


Combustion  Engineering  Building  •  200  Madison  Avenue,  New  York  16,  N.Y. 
Canada:  Combustion  Engineering-Superheater  Ltd. 


Steam  Generating  Units  *  Nuclear  Reactors  •  Poper  Mill  Equipment  •  Pul«eriiers  *  Flosh  Drying  Systems*  Pressure  Vessels*  Home  Heoling  ond  Cooling  Units  *  Domestic  Woter  Htotert*Seil  Pips 
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No  puffery  is  intended,  but . . . 

Twenty-five  years  ago  we  set  out  to  make  Lewin-Mathes 
Copper  Tube  and  Pipe  distinctive  through  superior  quality 
and  service. 

In  uniformity  of  product .  .  .  Lewin-Mathes  has  achieved 
a  standard  of  continuous  quality  control — from  raw  mate¬ 
rial  to  finished  product — possible  only  in  a  completely 
integrated  plant  such  as  ours  at  Monsanto,  Ill. 

In  packaging  .  .  .  the  HANDIGRIP  Carton,  developed  by 
Lewin-Mathes,  p)ointed  the  way  to  similar  containers  for 
coiled  tube  now  in  general  use. 

And  in  distribution  .  ,  .  oiu:  nationwide  network  of  Service 
Offices  and  Mill  Depots  has  earned  for  Lewin-Mathes  a 
reputation  for  service  and  efficiency  second  to  none. 

What’s  your  “pipe  dream”?  A  new  building?  Improving 
your  home?  Producing  a  better  product?  If  it  calls  for 
tube  or  pipe,  be  sure  your  eirchitect,  engineer  or  designer 
calls  on  Lewin-Mathes — the  integrated  specialists! 


LEWI  N  M ATH  E S 

SAI  MT  LOUIS,  MISSOURI 

MANUFACTURERS  OF 

COPPER  AND  BRASS  TUBE  PIPE  AND  ROD 
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MARLO  coil  CO. 


SAINT  LOUIS  10,  MISSOURI 

and  Heat  Transfer  Equipment  Since  1925 
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Mario  Heats  and  Ventilates  Huge  New  Coliseum 


1 

■  - 


Consult  your  Architect  or  Engineer— or  write  today  for  more  detailed 
information  on  these  and  other  Mario  Air  Conditioning  Units. 


Comfort  conditioning  the  cavernous  interior  of  this 
new  13,500-seat  coliseum  in  Charlotte,  N.  C.,  Is  a 
man-size  job.  The  huge  aluminum  dome,  easily  the 
world’s  largest  at  more  than  332  feet  in  diameter, 
covers  an  area  of  two  acres. 

Heating  and  ventilating  this  unusual  structure  is 
accomplished  by  22  Mario  Ceiling  Units,  with  a  com¬ 
bined  capacity  of  336,800  cubic  feet  per  minute. 

The  building  was  designed  by  architect  A.  G.  Odell,  Jr. 

General  contractor  was  Thompson  &  Street  Co., 
mechanical  contractor  was  Hopkins,  Hicks  and  Ingle, 

and  engineer  was  Mechanical  Engineers,  Inc.,  all  of  _  ... 

One  of  the  22  Mario  heating  and  ventilating  units 
Charlotte.  suspended  from  the  roof  structure  of  the  new  coliseum. 


Kkiiiim 


DWniUVBmNeVAEVES 

FOR  eVERY  STEAM  and  HOT  WATER  SYSTEM 


NO.  1A  and  NO.  IB  VENTS 

With  Choice  of  6  Vofit  Ports  to  Fit  Evory  Vonting  Roquiromont 


NO.  791 

WATER  SYSTEM  VENT 


NO.  500  UNIVERSAL  AIR  VENT 


o  • 

XLCLQ- 


NO.  75  MAIN  VENT 


NO.  79  WATER  VENT 


50  SERIES  FLOAT  and 
F.  &  T.  TRAPS 


CHECK 

YOUR 

STOCK 


COMPLETE  LINE  OF  STEAM  AND  HOT  WATER  HEATING  EQUIPMENT 

For  either  one-pipe  or  two-pipe  steam,  hot  water,  residential  or  industrial  heating— 
Hoffman  assures  you  the  correct  Vent  Valve  for  each  specific  requirement.  For  the 
hard-to-balance  radiators,  the  Hoffman  line  includes  adjustable-port  valves,  available 
for  vacuum  and  non-vacuum  systems.  It  is  not  too  early  to  order  adequate  stocks  of 
Main  and  Radiator  Vent  Valves  for  modernizing  jobs.  Call  your  Wholesaler. 

WRITE  FOR  CONDENSED  CATALOG 


HOFFMAN  SPECIALTY  MFG.  CORP.  •  1700  West  lOth  Street,  Indianapolis  7,  Indiana 

Mokerj  Volves,  Traps,  Hot  Water  Heating  Systems,  Vacuum  and  Condensation  Pumps..  Sold  by  Leoding  Wholesalers  of  Heoting  ond  Plumbing  Equipment 
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Look  how  quick,  easy  and  economical  it  is  to  install 
racking  with  UNISTRUT  steel  framing; 

(1)  Cut  UNISTRUT  channel  to  length; 

(2)  slide  in  the  UNISTRUT  nut; 

(3)  tighten  with  a  wrench.  That’s  all! 

Better  still,  you  get  everything  you  need  in  the  complete 
UNISTRUT  line — channel,  clamps,  hangers,  concrete 
inserts,  rollers,  or  any  other  accessories  your  installa¬ 
tions  require.  • 


Think  how  this  advanced  method  can  cut  your  costs! 
No  drilling,  welding  or  riveting.  No  fussing  to  get  exact 
slope  or  pitch — UNISI  RUT  framing  is  completely  ad¬ 
justable.  And  it’s  easy  to  alter  or  add  to  the  installation 
any  time — the  UNISTRUT  system  is  extremely  flexible. 

Here  is  the  foolproof,  economical  method  for  superior 
support  of  steam,  gas,  heavy  water,  light  conduit  or  air- 
conditioning  lines.  Find  out  about  I'NISTRUl  framing 
now! 

Writr  Dept.  V-8  for  78-page  Catalog  No.  700,  giving  complete  information. 

UNISTRUT  framing-wilh  UNISTRUT  contrele  in-  UNISTRUT  PRODUCTS  COMPANY 

serfs — supporting  heavy  water  and  sludge  lines.  933  W.  Washington  Blvd.,  Chicago  7,  Illinois 


UNISTRUT  framing  supporting  unit  heater — 
a  tricky  job  made  easy  through  horixontal 
and  vertical  adjustability  of  UNISTRUT. 


WoHd't  Mott  FloxiUm 
Atl-Pvrpoto  Motol  Frambtg, 


U.  S.  Patent  Numbers  2327587  2329815  2380379  2363382  2345650  2541908  2405631  2696139  Other  Patents  Pending 
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■JOV*  BARRIF/f 


Hi6 100  ion  barrier 


with  eR. 

UNICON 


in  semi-tropical  climate 


UNICON  SUCCESSFULLY  MET  THE  TEST 
THROUGH  THE  SEVERE  SUMMER  OF  1955 

You,  too,  con  crash  the  big  tonnage  barriers 
with  UNICON,  the  industry's  finest  remote-type 
air-cooled  condenser.  Put  Kramer’s  1  8  years  of 
“treasured  know-how”  in  the  proper  use  of 
air  as  a  condenser  coolant  to  work  for  you. 


Photo  of  Kramer  UNICONS  mounted  on 
roof  of  Handy-Andy  Supermarket  in  San 
Antonio,  Texas,  used  with  100  ton  air  con¬ 
ditioning  system.  Supplied  through  United 
Supply  Co.,  of  San  Antonio  and  installed 
under  the  direction  of  Harold  Vogt. 


Write  for  Bulletin  U-210-1 

KrameR 


KRAMER  TRENTON  COMPANY 
Trenton  5,  New  Jersey 
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New  York  COUSEUM 


OWNER 

TRIBOROUGH  BRIDGE  i  TUNNEL  AUTHORITY 
ArckHu€lt: 

LEON  and  LIONEL  LEVY 
^  M»thankal  Cngmt*r: 

GUY  B.  PANERO 
Advisory  ArcfcifKtorai  CommiMt: 

AYMAR  EMBURY  II,  EGGERS  B  HIGGINS, 
JOHN  B.  PETERKIN 
Gwral  Contractors; 
WALSH-FULLER-SLATTERY 
Heating,  Ventilating  B  Air-Conditioning  Contractor 
ALMIRALL  B  CO.,  INC. 


Another 


Famous  Showplace  Equipped  with 


In  the  office  building,  individual  space  control  Is 
obtained  with  more  than  550  Powers  Heating- 
Cooling  Thermostats  regulating  1400  unit  air- 
conditioner  valves. 


In  the  Coliseum  exhibition  halls  and  other  spaces, 
conditioned  air  is  regulated  by  seven  Powers 
Control  Panels,  one  of  which  is  illustrated  below. 


for  Heating,  Ventilating  and  Air  Conditioning 


In  this  $35  million  structure  there’s  a  26  story  office  building,  a 
large  underground  garage,  and  a  9  acre  four  level  exhibition  area 
with  the  most  modern  facilities  obtainable.  Meeting  rooms  ac¬ 
commodate  25  to  10,000  people.  A  million  visitors  and  exhibitors 
annually  will  enjoy  its  air-conditioned  comfort. 


Flexibility  of  Powers  Control  meets  the  varied 
needs  of  this  unique  building.  For  example, 
two  separate  air-conditioned  systems  are  used, 
one  for  the  Coliseum  and  one  for  the  office 
building.  Ten  cooling  lowers  on  the  Coli.seum 
roof  provide  condenser  cooling  water  for  4100 
tons  of  refrigeration.  Four  centrifugal  com¬ 
pressors  carry  the  cooling  load.  Interconnec¬ 
tion  of  the  cooling  and  chilled  water  circuits 
permits  refrigeration  compressors  to  serve 
cither  the  offices  or  Coliseum,  preventing  down-^ 
time  of  air-conditioning  if  a  compressor  fails. 

On  the  periphery  of  the  office  building  under 
the  window  type  unit  air-conditioners  are  sup¬ 
plied  with  high  pressure  primary  air.  Interior 
zones  are  served  by  a  high  velocity  air  system 
using  warm  and  cool  air  mixing  boxes  with 
ceiling  diffusers  and  side  wall  outlets. 

The  large  Coliseum  areas  are  supplied  by 
high  velocity  single  zone  air  systems  while  the 
small  meeting  rooms,  office  areas,  etc.  are 
served  by  low  pressure  fan  units  and  by  high 
velocity  double  duct  systems. 

Consult  Powers  on  your  next  control  job.  Be  it 
large  or  small,  if  quality,  superior  perform¬ 
ance  and  engineering  know-how  are  import¬ 
ant,  call  your  nearest  Powers  office. 


THE  POWERS  REGULATOR  COMPANY 

SKOKIE,  ILLINOIS  j  Offices  in  Chief  Cities  in  C .8. A. .Canada  and  Mexico 
65  Years  of  Automatic  Temperature  and  Humidity  Control 


New  landmark  dominates  Columbus  Circle 


Powers  Air-Conditioning  Control  Systems 
also  used  in  these  famous  showpieces: 
Madison  Square  Garden  •  Radio  City 
Music  Hall  •  UN  General  Assembly  Holl 
Coliseums  in  Houston  and  Syracuse 


Ufh  SoHM  of  rilo  140  foro^N  cort  In  tho 
cnito  show  from  Britain,  Gormony,  Franco* 
Holy  and  Swodon. 

omit;  SwHiorkmd,  ono  of  50  foreign  coon- 
triot  at  tiM  intornational  Stomp  Show,  pro- 
tridod  vidton  with  a  long  tpo^l  glau  top 
toblo  bonooth  which  dampt  worn  dUplayod 
on  two  mo^ng  bolt*. 


4  oxhifaitma  Boon  may  bo  oood  singly  for 
four  soporoto  simwltonoew  shews  or  any 
combination  of  floors  may  bo  used  togothor. 


<c75) 


^ACUad 


iM  Control  Systems 


Recessed  in  the  counter,  a  Type  Bf 
keeps  out  cold  air  when  door  opens 


Type  BF  cabinet  units,  equipped  with  plenum  bases  and  partially  recessed  in  wall 
maintain  comfort  in  the  hallways  of  this  large  midwestern  elementary  school. 


Using  ducts,  cabinet  units  heat  ad¬ 
jacent  rooms  as  well  as  auditorium. 


Units  can  be  adapted  to  introduce,  filter,  heat  and  dis¬ 
tribute  fresh  outside  air  for  ventilation.  Above  all,  they’re 
economical— cost  far  less  to  install  than  individual  unit 
ventilators  or  air  conditioners. 


Units 


■por  that  lasting  "warm-welcome”  first  impression  —  in 
new  buildings  or  remodeling  jobs  —  there's  nothing 
like  Modine  Cabinet  Units  for  performance,  styling,  versa¬ 
tility.  Five  smartly-designed  models — 120  to  640  Edr — 
offer  an  unmatched  variety  of  installation  arrangements 
and  mounting  possibilities  for  quiet,  efficient,  economi¬ 
cal  heat  distribution. 

Some  can  be  used  for  steam  or  hot  water  heating  .  .  . 
others  heat  with  hot  water  .  .  .  cool  with  chilled  water. 

They  can  be  installed  upright  or  inverted  .  .  .  fully  ex¬ 
posed,  recessed  or  concealed  ...  on  walls,  floors  or 
ceilings.  All  can  be  used  with  or  without  ducts.  What's 
more,  with  inexpensive  accessories,  Modine  Cabinet  In  Canada:  Sarco,  Ltd.,  Toronto 

C-13I5 

Choose  from  over  20  variations  to  match  your  individual  room  requirements 


See  the  Modine  representative  listed  in  your 
classified  ohone  book.  Or  write  Modine  Mfg. 
Co.,  1511  DeKoven  Ave.,  Racine,  Wis.,  for 
Bulletin  552. 


CABINET  UNITS 


0001  MANKCriNO  MNtt 

inoot  MOUHTiNC  ONir) 
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CONDITIONING 


Rising  prices!  Cost  per  cubic  foot  of  air  co)iditioning  ducts 
and  building  space  has  tripled  since  19301* 


URGENT  AIR  CONDITIONING 

An  air  handling  unit  ivhich  meets  all  design  and  functional 
objectives  get  requires  only  a  minimum  amount  of  space! 


YC^liy  i^NDITIONING 

New  WORTHINGTON  central  station  units  that  offer 
unli)nited  choice  of  location! 


FREE  DATA  BOOK! 
Gives  you  all 
the  facts  to 
figure  the  job 
with  the  most 
compact, adaptable 
air  handling  units 
ever  developed! 


WORTHINGTON 
Air  Conditioning  Units 


WORTHINGTON 


CLIMATE  ENGINEERS  TO  INDUSTRY,  BUSINESS  AND  THE  HOME 


Included  are  photos  of  units,  engineerinjr  and  design  features, 
specifications,  physical  data  .  .  .  plua 

Direct  hixpansion  Coil  Data  •  Selecting  the  Correct  Unit  with 
Direct  Expansion  •  Sample  Water  Cooling  and  Water  Heating 
Problem  •  Psychrometric  Chart  •  Heai  Control  of  Dry  Air  • 
Log  Mean  Temperature  Chart  •  Mean  Effective  Temperature 
Tables  •  Correct  Fan  Selection- Sample  Problem  and  Fan  Data 
•  Dimensional  Drawings 

This  fact-filled,  easy  to  use  Worthington  52-page  Data  Book 
is  a  “must”  for  every  architect,  engineer,  contractor  and 
builder!  Send  for  your  copy  today. 


CUP  COUPON  AND  MAIL! 


I 
I 
I 
I 

L 


WORTHIXGTOX  CORPORATIOX 
Hox  35 
Kearny,  X.  |. 

Plea.se  send  me  free  copy  of  Worthington’s  new  booklet  on 
Central  Station  Air  Conditioning  Units. 


A  ame 

Company 

ilMeasf  priiU  or  tyiK*» 

Street  &  Xo. 

City 

Zone 

State 

■  ■■  1 

■■  Hi  ■■  1 

A.  6.  118 

■■  ■ 

I 

I 

I 

I 


55 


A!R  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1956 


Otto  E.  Kertchner  Homes. 
8  buildings;  730  units. 


Newark’s  big  stale  hevsing 

The  four  projects  —  three  of  them  com¬ 
pleted  and  fully  tenanted  —  provide 
homes  for  4,374  families  in  the  20,681 
rooms  of  1 8  1 2-stOfy;  1 3  8-story,  1 
7-story,  and  5  3-story  buildings.  The 
project  is  described  as; 


Thousands  of  MARSH 
Valves  and  Traps 
for  this  big  Newark  pro/ect/ 


Housing  Authority, 

City  of  Newark,  N.  J. 

David  Kent  Loui 

Dir.  of  Development  I 

Steve  Golaida 
Mechanical  Engineer 


The  pro/ects  ore: 

^  Otto  E.  Kertchner  Homes 

General  Contractor-  HRH  Construction 
Co.,  New  York,  N.  Y. 

Heating  Contractor:  John  H.  Joyce, 
Newark,  N.  J. 

2  Archbishop  Thos.  J.  Walsh  Homes 
General  Contractor;  Terminal  Con¬ 
struction  Co.,  Wood  Ridge,  N.  J. 
Heating  Contractor:  John  Cooney, 
Harrison,  N.  J. 

^  Rev.  William  P.  Hayes  Homes 

General  Contractor:  Terminal  Con¬ 
struction  Co.,  Wood  Ridge,  N.  J. 
Heoting  Contractor:  Paramount  PIbg. 
&  Htg.  Corp.,  New  York,  N.  Y. 
^  Christopher  Columbus  Homes 

General  Contractor:  Terminol  Con¬ 
struction  Co.,  Wood  Ridge,  N.  J. 
Heating  Contractor:  Paramount  Pbig. 

&  Htg.  Corp.,  New  York,  N.  Y. 

The  Christopher  Columbus  group  of  8 
1 2-story  buildings  is  not  illustrated, 
but  is  now  completed. 


A  bright  spot  in  the  dark  clouds  that  overhang  Humanity  is  America’s 
big  drive  to  solve  the  housing  problems  of  congested  cities. 

The  development  pictured  here  is  in  Newark.  It  consists  of  four 
projects,  comprising  a  total  of  41  big  buildings  containing  more  than 
20,000  rooms.  The  four  developments  provide  about  five  rooms  each 
for  over  4,000  families — enough  dwelling  units  to  house  the  entire 
population  of  a  city  of  nearly  20,000  people. 

Naturally,  in  buildings  like  these  it  is  necessary  for  the  sake  of  initial 
economy  to  rule  out  frills  and  embellishments.  But  never  forget  that  the 
vital  need  for  long-range  economy  dictates  highest  quality  in  every  basic 
element  oj  construction. 

That  is  why  only  the  best  heating  equipment  is  used  in  the  four  big 
central  heating  systems.  That  is  why  the  systems  are  equipped  throughout 
with  thousands  of  Marsh  Radiator  Valves  and  Traps — the  kind  that  will 
stand  up  across  the  years. 

Yes,  in  buildings  of  every  size  and  kind  you  will  find  Marsh  Valves, 
Traps  and  Vents  .  .  .  selected  by  men  who  know  the  economy  of  using 
only  the  best.  Let  the  Marsh  man  work  with  you  on  your  next  job. 


MARSH  HEATING  EQUIPMENT  CO.  Sates  affiliafe  of  Jas.  P.  Marsh  Corporation ,  Dept.  'J,  Skokie.  Ill 

Marsh  Instrument  &  Valve  Co.  (Canada)  ltd. 

8407  103rd  St.,  Edmonton,  Alberta  , 


The  Marsh  float  and 
thermostatic  trap. 
There  is  a  Marsh 
trap  for  every  heat¬ 
ing  service. 


The  great  combina¬ 
tion:  Marsh  packless — 
trviy  packless — radiator 
valve  and  the  trouble- 
free  Marsh  thermostatic 
trap. 


Wk  ■ 
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mw  ‘SC  UNITS 

EXTEND  RANGE  OF 
BUSH  AIR  COOLED 
CONDENSERS 
to  20  TONS... 


NEW  Bush  'BC'  Blower  Condensers  permit  air  con> 
ditioning  and  refrigeration  systems  to  operate  without 
provide  the  answer  to  excessive  water  costs, 
limited  supply,  excessive  impurities  or  disposal  problems. 

Available  in  capacities  up  to  the  20  Tons,  new  Bush 
'BC'  Blower  Condensers  feature  low  noise  level .  .  .  quiet 
operation. 

Patented  Inner-Fin  coil  construction,  a  Bush  exclusive, 
makes  these  the  most  compact  units  on  the  market.  Units 
are  easy  to  install,  have  rugged  all-steel  cases  with 
durable  rust-resistant  finish  .  .  .  are  available  arranged 
with  either  blower  fan  or  propeller  fan. 

The  BUSH  line  of  water-savers,  most  complete  in  the  in- 
dustry,  also  includes: 


XOr  COPPER  DECK  COOLING  TOWERS  with  all  copper  decking. 
‘lEC  INNER-FIN  EVAPORATIVE  CONDENSERS  featuring  patented 
inner-fin  coils.  Both  units  available  with  blower  or  propeller 
fan.  Capacities  from  3  to  90  Tons. 

‘PFC’  PROPELLER  FAN  CONDENSERS  —  Two  basic  models,  2.2 
Tons  and  3.3  Tons  can  be  combined  by  mounting  in  banks  to 
obtain  any  desired  tonnage. 

‘PS’  PRESSURE  STABILIZERS  —  automatically  maintain  satis¬ 
factory  head  pressure  when  air  cooled  condensers  operate  out¬ 
side  in  low  ambient  temperatures. 


Write  direct  for  complete  information  or  contact  your  ex¬ 
perienced  BUSH  representative  for  valuable  engineering 
and  application  assistance. 


BUSH  UAHUFACTURING  COMPAHY  •  West  Hartford  10.  Conn. 
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Tamperproof  ^ 
sensing  element 
in  multi-person 
rooms.  (Adjustable 
thermostats 
for  private 


Remote  temperature  adjustment  at  "Control  Center" 

Assure  owner  satisfaction  with  temperature  control  systems  by  making  It 
impossible  for  unauthorized  personnel  to  change  the  thermostat  setting  in 
multi-person  areas.  With  Barber-Colman  Electric-Electronic  Controls, 
temperature  settings  for  a  zone  or  a  building  are  made  at  a  remote  "Control 
Center"  by  the  operating  engineer  or  maintenance  supervisor.  No  guards 
or  key  adjustments  (which  sometimes  just  challenge  the  ingenuity  of  the 
individual)  are  needed.  These  same  instantly  responsive  sensing  elements  are 
available  with  adjustment  levers  for  individual  room  control  in  private  offices. 


For  the  complete  story  on  how  Barber-Colman  Electric-Electronic 
Control  Systems  can  help  you  solve  your  control  problems,  contact 
your  nearby  Barber-Colman  Field  Office. 


Better  control  . 


e/ectronfca//y/ 


Barber-Colman  Company 


DEPT.  H,  1302  ROCK  ST.,  ROCKFORD,  ILLINOIS,  U.  S.  A 
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THE  MARK  OF  QUALITY 


BARBER 


COLMAN 


iUCrRIC-lLKTKONIC 

Automatic 

Controls 


eSectmic 

...eliminate  tampering  with  thermostat 
settings  by  unauthorized  personnel 


Why  Arizona  Public  Service  chose 
Triple-Zone  Gilsulate  to  protect 
1200-foot  fuel  and  steam  lines 


Sought  lifetime  protection 
against  heat  loss  and  corrosion 


For  its  new  Saguaro  steam  electric  sta¬ 
tion  near  Red  Rock,  Arizona,  the 
Arizona  Public  Service  Company  inves¬ 
tigated  several  types  of  hot  underground 
pipe  insulation.  The  pipe  system  con¬ 
sists  of  three  seamless  carbon  steel  hot 
fuel  and  steam  lines,  totalling  1,200 
feet,  with  welded  joints  running  side  by 
side  between  a  55,000-bbl.  fuel  oil  stor¬ 
age  tank  and  two  950,000  pound/hour 
steam  generators. 

Arizona  Public  Service  Company 
found  that  GILSULATH  gave  the  quick¬ 
est,  simplest  and  most  economical  sys¬ 
tem  of  insulation  for  its  underground 
hot  fuel  and  steam  lines.  Approximately 
40  tons  of  GII..SULATK  were  poured  and 
tamped  by  10  laborers  in  two  8-hour 
shifts  — far  less  time  and  less  expense 


than  required  for  the  other  types  of  in¬ 
sulation  investigated. 

This  is  the  experience  of  hundreds 
of  other  installations  —  7>77)/t‘-Zr>«£' 
CllJiL’LATli  shows  the  lowest  cost  per  in¬ 
stalled  linear  foot  oj  any  hot  underground 
pipe  insulation! 

Facts  about  Gilsulate 

X.Easy  to  are— just  pour,  tamp  and  back¬ 
fill...  pipe  heat  does  the  rest. 

2.  Forms  .1  zones  of  protection  against 
heat  loss  and  all  commonly  encountered 
hazards  to  hot  buried  pipes. 

3.  Needs  no  sleeves  or  mechanical  sheaths; 
no  mixing  or  special  handling. 

A.  Needs  only  normal  pipe  spacing;  for 
multiple  pipe  or  cramped  conditions. 
5.. 3  types  tor  varying  temiserature  ranges 
up  to  520°  F. 


Lines  include  five  horizontal  expansion  U -bends. 
A  6-in.  fuel  oil  supply  line,  a  4-in.  fuel  oil  re¬ 
turn,  and  a  4-in.  saturated  steam  line  leading 
to  the  fuel  oil  tank  heater  uere  placed  side  by 
side  in  a  51 -in.  wide  trench,  and  covered  with 
GILSULATE.  A  Iter  light  tamping  of  GILSl  LATE, 
trench  was  backfilled— and  the  work  was  done. 


AMERICAN  GIISONITE  COMPANY,  SALT  lAKE  CITY  1,  UTAH 
AfHliate  of  Barber  Oil  Corp.  &  Stondard  Oil  Co.  of  California 


I  HE  I  RIPI.E-ZONE  INSUl-.VnON  FOR  LIFETIME 
PROFECriON  OF  HOT  UNDERGROUND  PIPES 


American  Gilsonite  Co. 

134-A  West  Broadway  or  1145  East  Jersey  St. 

Salt  Lake  City  1.  Utah  Elizabeth.  N.  J. 

Send  me  more  information  on  GILSULATE  Insulation 

NAME  . 

TITLE  . 

COMPANY  . 

ADDRESS . - 

.XIIV 
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Barber-Oolman  Company 


Tamperproof 
sensing  element 
in  multi-person 
rooms.  (Adjustable 
thermostats 
for  private 
rooms.)  y 


Remote  temperature  adjustment  at  "Control  Center' 


Assure  owner  satisfaction  with  temperature  control  systems  by  making  It 
impossible  for  unauthorized  personnel  to  change  the  thermostat  setting  in 
multi-person  areas.  With  Barber-Colman  Electric-Electronic  Controls, 
temperature  settings  for  a  zone  or  a  building  are  made  at  a  remote  "Control 
Center”  by  the  operating  engineer  or  maintenance  supervisor.  No  guards 
or  key  adjustments  (which  sometimes  just  challenge  the  ingenuity  of  the 
individual)  are  needed.  These  same  instantly  responsive  sensing  elements  are 
available  with  adjustment  levers  for  individual  room  control  in  private  offices. 


For  the  complete  story  on  how  Barber-Colman  Electric-Electronic 
Control  Systems  can  help  you  solve  your  control  problems,  contact 
your  nearby  Barber-Colman  Field  Office. 


Better  control 


electronically! 
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Why  Arizona  Public  Service  chose 
Triple-Zone  Gilsulate  to  protect 
1200-foot  fuel  and  steam  lines 


Sought  lifetime  protection 
against  heat  loss  and  corrosion 


For  its  new  Saguaro  steam  electric  sta¬ 
tion  near  Red  Rock,  Arizona,  the 
Arizona  Public  Service  Company  inves¬ 
tigated  several  types  of  hot  underground 
pipe  insulation.  The  pipe  system  con¬ 
sists  of  three  seamless  carbon  steel  hot 
fuel  and  steam  lines,  totalling  1,200 
feet,  with  welded  joints  running  side  by 
side  between  a  55,000-bbl.  fuel  oil  stor¬ 
age  tank  and  two  950,000  pound/hour 
steam  generators. 

Arizona  Public  Service  Company 
found  that  GILSL'LATE  gave  the  quick¬ 
est,  simplest  and  most  economical  sys¬ 
tem  of  insulation  for  its  underground 
hot  fuel  and  steam  lines.  Approximately 
40  tons  of  GILSULATE  were  poured  and 
tamped  by  10  laborers  in  two  8-hour 
shifts  —  far  less  time  and  less  expense 


than  required  for  the  other  types  of  in¬ 
sulation  investigated. 

This  is  the  experience  of  hundreds 
of  other  installations  —  7r/7?/e-Zci«e 
ciLSLLATli  shaws  the  buest  cost  per  in¬ 
stalled  linear  foot  of  any  hot  umlerground 
pipe  insulation! 

Fsets  about  Gilsulate 

1. Easy  to  are— just  pour,  tamp  and  back¬ 
fill...  pipe  heat  does  the  rest. 

2.  Forms  .3  zones  of  protection  against 
heat  loss  and  all  commonly  encountered 
hazards  to  hot  buried  pipes. 

3.  Needs  no  sleeves  or  mechanical  sheaths; 
no  mixing  or  special  handling. 

A.  Needs  only  normal  pipe  spacing;  for 
multiple  pipe  or  cram[X'd  conditions. 
5.  3  types  tor  varying  temperature  ranges 
up  to  520°  F. 


Lines  include  five  horizontal  expansion  U-bends. 
A  6-in.  fuel  oil  supply  line,  a  4-in.  fuel  oil  re¬ 
turn,  and  a  4-in.  saturated  steam  line  leading 
to  the  fuel  oil  tank  heater  uere  placed  side  by 
side  in  a  31 -in.  wide  trench,  and  covered  with 
GILSULATE.  A  Iter  light  tamping  of  Cl  LSI  LATE, 
trench  was  backfilled— and  the  work  was  done. 


American  Gilsonite  Co. 

134-A  West  Broadway  or  1145  East  Jersey  St. 

Salt  Lake  City  1,  Utah  Elizabeth.  N.  J. 

Send  me  more  information  on  GILSULATE  Insulation 

NAME  . 

TITIE  . 

COMPANY  . 

ADDRESS . - 

•ttfV 


THE  TRIPI.E-7.ONE  INSULATION  FOR  LIFETIME 
FROI'ECTION  OF  HOT  UNDERGROUND  PIPES 


SULATE 


AMERICAN  GILSONITE  COMPANY,  SALT  LAKE  CITY  1,  UTAH 
Affiliate  of  Barber  Oil  Corp.  &  Standard  Oil  Co.  of  California 
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Ventilation  Problems:  Gone  with  the.Wind 


h 


Joy  Axivane  design  means  power  savings  at 
Alcoa's  Texas  Plant. 


Space-saving  Joy  fans  are  installed  as  part  of 
the  duct  system  at  Reliance  Electric's  Ohio  Plant. 


Dependable  Joy  installation  circulates  freezing 
air  in  California  Cold  Storage  Plant. 


'Round  the  World,  JOY  Handles  the  Hard  Ventilating  Jobs 


Joy  handles  the  hard  jobs  in  ventilation  round  the 
world  because  a  Joy  fan  develops  greater  volume  of 
air  per  pound  of  fan  and  motor — because  of  simplicity 
of  installation  that  eliminates  duct  offsets,  elbows, 
drives  and  guards.  The  JOY  Axivane  fan  is  a  favorite 
of  ventilating  engineers  because  JOY  installations 
save  up  to  70%  of  the  space  occupied  by  other  fans 
of  equivalent  performance.  This  space-saving  feature 
of  Joy  fans  makes  possible  more  profit-making  pro¬ 
duction  area. 

An  Axivane  fan  is  an  integral  part  of  the  duct  in 
which  it  is  installed.  Pre-lubricated,  double-shielded 
ball  bearings  permit  the  fan  to  be  installed  in  any 
position — give  you  long  service  without  attention. 
These  precision  air-moving  machines  are  marvels  of 
efficiency  and  compactness.  They  provide  economical, 
efficient  air  circulation  for  all  types  of  commercial 
and  industrial  applications. 

You  can  choose  from  a  standard  line  of  over  136 

^60  1584017  W  ^ 


models  specially  designed  to  meet  the  needs  of  modern 
industry.  The  Joy  Axivane  Series  1000  is  a  standard 
line  available  to  you  ready  for  installation. 

For  complete  information  about  the  JOY  standard 
line  of  136  models — to  learn  about  JOY  custom 
engineering  service,  write  to  Jo/  Manufacturing  Com¬ 
pany^  Oliver  Building,  Pittsburgh  22,  Pa.  In  Canada: 
Joy  Manufacturing  Company  {Canada)  Limited,  Galt, 
Ontario 

Write  for  FREE  Bulletin  17-40 


1 


OF  VANEAXIAL-TYPE  FANS 
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anything  that  can  he  made  of  steel  sheets  can  be  made  of 


WHEELING 

sofTite 


GALVANIZED  SHEETS 


Your  very  first  sheet  of  Wheeling  sofTite  will  prove  to  you  that 
here  is  a  galvanized  sheet  that  is  different.  It’s  easier  to  work. 
No  matter  how  you  form  it.  Wheeling  sofTite  will  not  chip  or 
crack!  As  a  matter  of  fact,  the  zinc  coating  on  this  new  ductile 
sheet  is  so  fig/if -coated,  you  can  use  it  to  make  anything  that 
can  be  made  of  steel  sheets. 

As  a  result  you  can  tight-crimp  and  lock-seam  Wheeling 
sofTite  without  breaking  the  coating.  It  stays  good-looking 
and  rust-resistant  far  longer. 

Make  the  test  yourself.  Put  Wheeling  sofTite  through  any 
operation  and  see  if  it  isn’t  the  most  workable  galvanized  sheet 
you  have  ever  used. 

Get  samples  and  full  information  today.  Write  Wheeling  Steel 
Corporation,  Wheeling,  West  Virginia. 


IT’S  WHEEUNB  STEEL 


District  Saies  Offices:  Atianta,  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Houston,  New  York,  Philadelphia,  St.  Louis,  San  Francisco,  Wheeling. 
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rated 


EAST  MAY  BE  EAST. ..WEST  MAY  BE  WEST  ... 

but  “Cruising  Speed'*  boiler 
operation  is  best . . .  anywhere 


You  can  dopond  on  Kowanoo  onginooring 


Gakko  Tosho  Printing  Company,  Hara  machi  Plant,  Tokyo,  Japan 
Architect:  Mr.  H.  Kishida  and  Mr.  K.  Tange,  Tokyo,  Japan 
Engineer  Mr.  K.  Kawai,  Toyohasht,  Japan 

Heatirrg  Contractor;  Mat^uhi&a  Industrial  Company,  Numazu,  Japan 


In  Far  Away  Tokyot  Kawanaa  Bollart  Wara  Salactad  by  GakkS 
Taaho  Company  Bacauaa  Thay  Frovida  Rasarva  Fowar  to  Moot 
Fiuctuatinc  NMds.  No  matter  how  you  say  it,  in  English  or 
Japanese,  “cruising  speed”  boiler  operation  adds  up  to  the 
same  thing  in  any  language .  .  .  higher  efficiency,  lower  fuel 
cost,  lower  maintenance,  less  wear  and  tear,  longer  boiler 
life.  And  that’s  what  management  at  Gakko  Tosho  Com¬ 
pany  wanted  in  their  modern  Tokyo  printing  plant.  So  they 
selected  Kewanee  Reserve  Plus  Rated  Boilers.  Here  they 
were  assured  reserve  power  to  automatically  supply  steam 
quickly  to  operate  automatic  printing  equipment.  Reserve 
power  in  boilers  means  “cruising  speed”  operation  .  .  . 
dependability  . . .  with  enough  power  always  on  tap  faster, 
surer.  It  means  boilers  rated  on  nominal  capacity.  Boilers 
rated  on  maximum  capacity  run  at  constant  top  speed, 
pile  up  maintenance  and  fuel  costs — cut  boiler  life.  Next 
time,  choose  Kewanee  Boilers.  Just  call  for  the  Kewanee 
man — in  English,  Japanese  or  Sanskrit— and  he’ll  come 
running  to  serve  you.  kewanee  boiler  division  of 
AMERICAN-STANDARD,  101  Franklin  Street,  Kewanee,  Illinois 
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KEWANEE  BOILERS 


Here  is  a  Kewan^e  lron  Fireman 
Boiler-Burner  Unit  which  assures 
’round  the  clock  ’’cruising  speed” 
operation  at  the  GakkS  Tosho  plant. 


reserve  ■! 


The  McQuay  “HC'’  line  has  been  designed 
for  a  wide  range  of  applications  .  .  .  schools, 
churches,  industrial  plants,  public  and  ofTice 
buildings  and  other  installations  .  .  .  wher- 
ever  quiet,  high  volume  heating  and  ventilat¬ 
ing  is  required. 

Solve  your  specification  problems  with  McQuay  “HC” 
units  where  you  may  select  from  17  sizes  ranging  in  capacity 
from  1280  CFM  to  32,500  CFM.  You  also  have  a  choice  of— 
not  two  or  three—  but  eight  capacity  ranges  in  both  standard 
and  jet  tube  steam  coils.  (Or  up  to  four  rows  of  hot  water  coil 
if  you  prefer.) 

In  addition  to  this  versatility  in  capacity,  you  have  eight  fan 
discharge  arrangements  and  18  accessory  arrangements  to 
choose  from.  All  arrangements  are  illustrated  in  Catalog  344. 
Write  for  your  copy  today  or  contact  the  McQuay  representa¬ 
tive  nearest  you. 

McQuay  representatives  in  all  major  cities _ y 


Type  "H"  with  internal  by-pass 


Type  "V"  with  external  by-pass 


1 
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No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

return  line  connection. 


Yk  g  ENGINEERING  COMPANY 

AUXsiVn  438  WILSON,  so.  NORWJILK,  CONN. 
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Fig.  1.  Average  July  discomfort  index  at  local  noon.  This  is  bosed  on  observations  at  157  stations  from  1931  through  1934. 

Measuring  the  Need 
for  Air  Conditioning 


EARL  C.  THOM 

Office  of  Climatology,  United  States  Weather  Bureau,  Washington,  D.  C. 


Increased  attention  to  summertime  discomfort  is  a  basic 
reason  for  the  rapid  growth  of  air  conditioning.  The 
author  has  examined  possible  applications  of  a  Discomfort 
Index  as  a  means  to  establish  the  need  for  air  condition¬ 
ing.  A  number  of  maps  are  included  which,  by  means  of 
isolines,  graphically  illustrate  the  data  from  a  fairly  large 
number  of  observation  stations. 


TIIK  I’KOHLKM  of  a  method  for  determining  air  con¬ 
ditioning  re(|uirements  has  been  examined  frequently 
during  past  years  and  many  solutions  have  been  ad¬ 
vanced.  A  few  of  these  ideas  are: 

1 .  (Computation  of  “cooling  degree-(!a\ *’  values  was  sug¬ 
gested  similar  to  those  of  the  heating  degree-day  con¬ 
cept  in  use  for  nearly  .‘tO  years  to  estimate  fuel 
consumption.  The  cooling  degree-day  wa's  originally 
defined  as  the  number  of  degrees  that  the  mean  dry 
bulb  temperature  for  the  day  exceeded  a  base  of  75 
deg  F.  For  each  station,  the  comj)Uted  cooling  degree 


day  values  for  each  separate  day  were  accumulated  to 
give  monthly  totals  and  long  term  means.  L  sing  \VP A 
assistance,  the  Weather  Bureau  completed  this  work  for 
over  200  stations.  This  material  has  remained  in 
manuscript  form,  however,  as  it  is  quite  voluminous 
and  it  has  not  been  generally  accepted  as  a  completeb 
satisfactory  system. 

2.  The  total  degree  days  of  cooling  weather  for  the  month 
was  given  as  the  sum  of  the  number  of  degrees  bv  which 
each  day’s  maximum  temperature  exceeded  B2  deg 
dry-bulb.^ 

5.  The  summer  residence  air  condilioning  load  for  any 
month  was  reported  to  be  somewhat  inadequately  mea¬ 
sured  by  the  total  of  the  number  of  degrees  that  the 
dry  bulb  temperature  for  each  separate  hour  of  the 
month  exceeded  85  deg." 

1.  At  one  particular  location,  the  air  conditioning  load 
for  any  one  month  compares  to  this  load  for  a  second 
month  as  the  excess  of  mean  temperature  for  the  first 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1956 


Fig.  2.  Averoga  July  discomfort  index  based  on  observations  mode  ot  1:30  o.m.,  5:30  o.m.,  1:30  p.m.  ond  7:30  p.m.  E.S.T.,  1951 

through  1955. 


inonlli  over  ()5  deg  times  the  number  of  da\s  in  the 
month  compares  to  the  corresponding  figure  for  the 
second  month.'"* 

5. 1  hat  the  relative  need  for  air  conditioning  is  indicated 
hy  a  computed  “Climatic  Factor*'.  To  get  this  index, 
a  “seasonal  factor"’  was  first  secureil  hy  taking  one- 
fourth  of  the  sum  of  three  items:  (l  l  the  dry  hulh 
design  temperature;  (2l  two  times  the  wet  hulh  design 
tem|)erature;  (dl  the  average  total  number  of  hours 
that  the  wet  bulb  temperature  exeeeds  66  deg  during 
the  4-month  jieriod,  June  through  September.  This 
seasonal  factor  was  then  reduced  to  a  climatic  factor  h\ 
dixiding  hy  7(52.  which  was  the  seasonal  factor  for 
Florida  and  was  the  large.«t  state  factor.  This  climatic 
factor  has  been  published  for  everv  county  of  the 
country.^ 

(».  One  government  agency  has  dividend  the  country  into 
four  “air  conditioning  need*’  zones  and  has  defined 
each  by  the  average  total  hours  of  occurrence  during 
the  warmest  six  months  of  s|)ecific  drv  hulh  or  wet 
hulh  temperature's  or  of  combinations  of  occurrenees 
of  these  values. 

7.  A  number  of  dry  hulh  and  we*t  hulh  summer  design 
temperatures  for  use  in  air  conditioning  work  have 
been  prepared.  These  design  tern f)e*ratu res  have  been 
defined  in  different  ways  hy  various  authors. 

»>.  Farlv  in  1955,  a  task  group  under  the  direction  of  the 
Federal  (amstruction  (]ouneil  is.sued  a  technical  report 
recommending  basically  that  summariiss  of  drv  hulh 
tenifieratures,  wet  hulh  temperatures  and  a  combination 
of  the  simultaneous  occurrence  of  these  tenifieralure 
measurements  he  prepared  for  each  hour  of  the  dav 


separati'lv.  for  each  of  the  six  warme.st  months,  for  at 
least  5  vears.  with  preference  given  to  the  most  recent 
period.  1  he  same  committee  also  recommended  that 
simultaneous  dry  hulh  and  wet  hulh  temperature  read¬ 
ings  he  published  currentiv. 

A  Simple  Method  Is  Needed 

It  appears  obvious  from  the  hiiiT  sampling  of  the 
suggestions,  that  there  is  a  need  for  a  generally  accepted 
and  relatively  simple  method  of  measuring  air  condi¬ 
tioning  requirements.  Increased  attention  to  summertime 
discomfort  is  the  primarv  reason  lor  the  rapid  growth  of 
the  air  conditioning  industrv.  In  a  recent  issue  of  All! 
CONDITIOMM..  IIKATINC;  AM)  VKNTil.ATiNG  we  find:  “Ship¬ 
ments  of  room  air  c (inditioners  increased  nearly  400', 
from  1951  through  1955.  (Central  iastallations  for  com¬ 
mercial  buildings  are  expecteil  to  climb  from  (»00  million 
in  195.5  to  2  billion  in  19.59*’."’ 

Fxtensive  research  into  the  measurement  of  the  degree 
of  discomfort  caused  hv  various  combinations  of  tem¬ 
perature.  humidilv  and  wind  speeil  has  been  undertaken 
hy  the  American  .Society  of  Heating  and  Air-conditioning 
Kngineers  with  the  result  that  the  effective  tem|K'rature 
concept  and  the  associated  comfort  zone.s  were  develo|H*d 
and  have  been  puhlisheil  for  a  number  of  vears  in  that 
society *.s  (',uidc.  It  has  been  suggested  that  if  some  wav 
could  he  found  to  compile  effective  temperature  data  for 
all  stations  conveniently  hv  machine  methods  then  we 
would  have  an  excellent,  if  not  the  best,  indication  not 
only  of  the  comparative  need  for  air  conditioning  hut 
also  of  the  air  conditioning  load. 

To  secure  the  effective  temperature  efpiivalent  to  any 
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|)aii  111  siimil  aiHMiiis  rfadiiijjs  of  (lr\  Imlli  and  wet  liulli 
l(*m|u*raluas.  or  ihe  correripoiidiii*!  drv  hull)  and  relati\e 
lumiidit\  rcadiiijis.  it  is  tu'cessaiA  to  refer  to  the  graphie 
eoiieept  of  effective  temperature  values  or  to  extensive 
tables  vvhieh  could  he  prepared  from  the  basic  firaph. 
\\  bile  other  graplis  and  other  names  for  the  drv -hulh-vvet- 
hulh  combinations  have  been  proposed,  thev  in  general 
ap|)ear  for  practical  purposes  to  he  etjuivalent  to  the 
<dfective  temperature  concept  including  the  dependence 
on  a  graphic;  solution,  or  its  e(|uivalent.  for  everv  single 
pair  of  values.  Since  a  graphic  solution,  as  such,  is  not 
conveinent  for  use  on  current  data,  and  is  not  |)racticahle 
when  dealing  with  teas  of  thousands  of  observations, 
whether  or  not  these  observations  are  recorded  on 


|)unched  cards,  we  need  some  other  approach  to  the  prob¬ 
lem. 

Examination  of  Suggested  Methods 

It  is  frequentlv  desirable  to  air  condition  indoor  spac  *- 
in  homes,  offices,  stores,  theatres,  hospitals,  factories  and 
other  buildings  and  this  need  for  air  conditioning  may  he 
either  to  provide  comfort  to  individuals  or  to  provide 
special  atmospheric  conditions  necessary  for  manufac¬ 
turing  or  other  proce.ssing  of  material.  In  either  case,  it 
is  frecpientlv  (luite  impracticable  to  utilize  outside  air 
movement  to  materially  inq)rove  existing  inside  air  con¬ 
ditions.  Outside  wind  speed  values  then  would  ap})ear  to 
affect  the  need  for  air  conditioning,  perhaps  less  than 


TABLE  1— PERCENTAGE  FREQUENCY  AND  MEAN  OF  DISCOMFORT  INDEX  FOR  BALTIMORE,  MD. 

(The  Discomfort  Index  is  the  averoge  of  the  simultaneous  dry  and  wet  bulb  temperatures.  Figures  in  the  body  of  each  table  are 
percentages,  those  on  the  bottom  line  of  eoch  table  the  mean  for  the  period,  in  °F.  For  exomple,  in  June,  from  noon  to  5  p.m., 
25.3%  of  the  hours  show  a  Discomfort  Index  of  75  to  79°F,  and  for  this  period  the  mean  is  73.4°F.  The  data  are  based  on 
24  hour  readings  ot  Friendship  International  Airport,  Baltimore,  for  the  period  Sept.,  1950,  through  August,  1955) 
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Fig.  3.  Average  percentage  of  hours,  June  through  September,  when  dry  bulb  is  90  deg  F  or  higher. 


llie\  ellet't  ihe  amount  of  fuel  needed  for  heating.  If  we 
omit  consideration  of  wind  speed,  it  would  seem  that  the 
meeting  of  the  recommendatitnis  made  hv  the  committee 
as  outlined  in  point  8  of  the  suggested  solutions,  would 
furnish  adequate  air  conditioning  data.  The  second  of 
their  recommendations,  the  publication  of  simultane<»us 
hourly  dry-hulh  and  wet-bulh  temperature  readings  on 
a  current  basis,  will  soon  be  accomplished  by  the  inclu¬ 
sion  of  suitable  tables  in  the  Weather  Bureau  publication 
"Local  Climatological  Summary.  Supplement”  which  is 
issued  shortly  after  the  close  of  each  month.  The  first 
recommendation,  the  preparation  of  the  summaries  show  ¬ 
ing  the  distribution  of  dry  bulb  and  wet  bulb  tempera¬ 
tures  separately,  while  requiring  a  vast  amount  of  work, 
involves  no  unusual  problems  since  hourly  readings  ot 
these  values  are  now  on  punched  cards.  The  suggested 
summary  of  the  distribution  of  a  combined  figure  or  index 
show  ing  the  simultaneous  occurrence  of  wet  bulb  and  dry 
bulb  temperatures,  however,  requires  special  handling. 

Index  Used  by  Utility 

At  least  one  large  operating  utility  has  for  some  vears 
been  using  the  average  of  the  dry  bulb  and  wet  bulb  tem- 
j)eratures  as  an  air  conditioning  index.  This  index  has 
proven  so  valuable  in  actual  practice  that  we  have  ex¬ 
amined  it  to  determine  why  this  is  so.  We  find  that  in 
the  usual  ranges  of  individual  simultaneous  readings  of 
drv  bulb  and  wet  bulb  temperature  during  the  summer 
season,  this  average  agrees  quite  closely  in  numerical 
value  with  the  corresponding  effective  temf)erature  read¬ 
ings.  It  would  seem  that  the  agreement  of  this  index  with 
the  effective  temperature  concept  explains  why  it  has 


proven  so  ii.'^eful  in  measuring  the  air  conditioning  load 
of  the  utility  cennpany,  and  that  this  easily  secured  index 
may  logically  be  used  to  replace  the  less  conveniently 
obtainable  effective  temperature.  In  the  upjK>r  ranges  it 
is  only  with  dry  bulb  temperature  readings  exceeding 
lO.v  deg  or  when  index  values  of  88  deg  or  over  are 
reached  that  the  difference  between  the  imlex  and  the 
corresponding  effective  temperature  becomes  as  much  a.s 
8  deg  while  similar  variation  does  not  occur  in  the  lower 
range  until  the  index  falls  lower  than  6.S  deg.  Since  the 
large  majority  of  the  hourly  index  values  which  occur 
during  the  time  that  existing  air  conditioning  units  are 
in  operation  fall  between  6.S  and  88  deg,  it  ap[)ears  logical 
to  make  further  use  of  this  index,  which  for  the  purpose 
of  identification  we  have  called  the  Discomfort  Index. 

Discomfort  Index  Concept 

We  have  therefore  proceeded  to  examine  the  various 
possible  applications  of  this  disc(»mfort  index  concept  as 
far  as  practicable.  As  a  beginning  we  have  processed  .8 
years  of  hourly  wet  bulb  and  dry  bulb  temperature  data 
for  the  Friendship  International  Airport,  Baltimore. 
Maryland,  and  show  the  results  in  Table  1.  This  tabu¬ 
lation  gives  the  monthly  distribution  of  the  hourly  dis¬ 
comfort  index  by  5  deg  groups,  for  6-hour  periods  and 
for  the  full  24-hour  period  with  corresponding  averages. 
It  is  obvious  that  this  tabulation  could  have  been  pre¬ 
pared  in  a  different  manner  to  give  other  details  which 
might  he  desired.  Similar  basic  data  from  which  such 
summaries  could  be  made  are  available  on  punched  cards 
for  over  two  hundred  stations.  If  such  tabulations  were 
completed  for  all  stations,  it  would  then  be  possible,  for 
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fxample,  l(»  place  on  a  base  map  the  average  afternoon 
July  discomfort  index  values  and  to  draw  isolines  which 
show  areas  of  e<jual  afternoon  air  conditioning  need  for 
that  month.  A  few  summaries  which  show  conditions  at 
the  same  local  time  are  available.  One  such  summary*’ 
giving  data  for  liiT  stations  for  the  period  from  19.il 
mrough  I*>d4  has  been  utilized  to  prepare  Fig.  1  on 
which  the  average  local  noon  Julv  discomlort  index  values 
have  been  entered  and  isolines  have  b(H‘n  drawn.  Since 
an  in  tillicient  number  of  locations  were  included  in  this 
'ummarv,  it  was  not  |>ossible  to  draw  for  details,  especial- 
K  in  the  mountainous  regions,  but  the  chart  is  useful  in 
lb.it  it  indicates  in  a  general  way  what  would  be  shown 
b\  discomfort  index  data.  A  number  of  useful  charts 
could  be  prepared  if  summaries  similar  to  Table  I  were 
available.  It  would  be  jiossil.le  to  draw  O-hour.  12-hour 
or  21-bour  charts  which  would,  for  example,  show  the 
percentage  of  the  time  that  the  discomfort  index  would  be 
expected  to  exceed  anv  specified  value. 

In  order  to  examine  further  the  general  appearance  of  a 
Jnlv  diseomfort  index  map.  data  for  the  four  observations 
at  I  :.1()  a. 111..  7 :.‘10  a.m..  1  :d0  p.ni..  and  7 p.m..  F..S.  r.. 
Irom  1 9.”) I  through  FX).!  were  tabulated  for  a  selected 
distribution  of  stations  and  Fig.  2  was  prefiared.  I  he 
i'olines  shown  on  this  chart  are  again  onlv  indicative  of 
what  the  complete  chart  would  show. 

Since  information  as  to  drv  bulb  and  wet  bulb  tem¬ 
peratures  separately  are  frequently  of  interest,  esjieciallv 
when  it  is  necessary  to  decide  whether  or  not  evaporative 
air  conditioning  equipment  would  function  satisfactorilv . 
I'igs.  .1  and  1.  with  generalized  isolines,  v^ere  prepared 


as  examples  of  such  possible  presentations,  f  igure  3  shows 
in  a  general  way  the  percentage  frequency  of  hourly  dry 
bulb  temperatures  of  90  deg  or  higher  during  the  warmest 
four  months  based  on  a  detailed  study  of  hourly  temper¬ 
ature  readings  at  67  stations  during  19.30,  19.31,  19.3.3 
and  19.34.  Figure  4  is  from  the  same  study*'  and  shows 
the  frequenev  of  wet  biilii  reailmg  exceeding  73  deg. 

Added  Data  Important 

Much  new  information  ii'clul  to  the  air  eombtioning 
industrv  and  others  will  also  be  available  when  tabular 
material  similar  to  Table  1  is  compiled  showing  the  dis¬ 
tribution  of  drv  bulb  and  wet  bulb  temperatures  sepa- 
ratelv.  Since  local  time  will  be  used  in  such  eornpilations. 
it  will  then  be  possible  to  get  a  direct  comparison  of  con¬ 
ditions  which  occur  at  the  same  time  of  the  day  for 
various  locations.  If  necessary,  it  would  of  course  also  be 
possible  to  compile  duration  data  from  existing  punched 
card  files. 

I  nder  pre.-ent  procedures,  we  have  no  satisfactory  and 
generallv  accepted  basis  from  which  we  can  at  any  loca¬ 
tion  logicallv  compare  the  amount  of  discomfort  during 
anv  one  season  with  that  of  other  seasons.  Comparing 
montblv  mean  values  of  the  dailv  maximum  or  the  daily 
mean  drv  bulb  temperature  is  helpful  in  this  regard,  but 
is  not  siifliciently  informative.  C.ould  we  not  better  use  the 
departure  of  the  discomfort  index  from  the  normal  when 
ibis  figure  becomes  available? 

It  is  diflicult  to  establish  a  new  idea  such  as  the  dis¬ 
comfort  index  concept,  to  demonstrate  its  value  and  use¬ 
fulness.  to  jiistifv  cost  of  compilation  and  to  get  general 


Fig.  4.  Average  percentage  of  hours,  June  through  September,  when  wet  bulb  is  74  deg  F  or  higher.  Figures  3  and  4  are  based  on 
hourly  observations  made  at  67  stations  during  1930,  1931,  1933  and  1934. 
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a(ie|itante  ior  it.  This  is  iisuallx  the  result  of  a  firadual 
urowth.  with  the  details  1  eing  worked  out  hy  trial  and 
error.  It  could  easily  he  a  mistake,  for  example,  to  estah- 
lish  now  as  a  cooling  degree  day  base  a  particular  dis¬ 
comfort  index  value.  If  a  single  24-hour  discomfort  index 
\alue  can  he  found,  hctwexer.  which  will  come  as  near 
heing  a  satisfactctry  basis  for  the  cooling  degree  da\  con¬ 
cept  as  (>o  deg  has  proven  to  he  fctr  the  heating  degree 
dav  concept  then  we  w  ill  have  a  tool  of  considerahle  \alue 
to  the  air  conditioning  and  associated  industries.  Because 
the  use  of  this  index  has  had  considerahle  discussion,  it 
seems  likelv  that  a  numher  cd  companic*s  have  alreach 
tried  out  the  idea  in  various  parts  of  the  countrv.  Interest 
in  a  proposal  hv  users  leads  often  to  cpjicker  ac'ion  than 
the  locommendations  of  committees.  The  compilation  of 
the  Discomfort  Index  tahulation  for  a  nund  c-r  of  other 


large  cities  is  plannc'cl.  It  is  hc»pc*cl  that  wavs  can  he  found 

tc»  speed  up  this  process. 
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Solar  Energy  Studies  Underway  in  Florida 


\ti  apparatus  that  has  kept  its  autotnatic  eve  traitic^d 
on  the  suti  cotitinuoit- Iv  for  two  vears  at  Miami.  Fla.,  for 
(ietieral  Motors  Ivesearch  Stag,  records  the  amount  and 
ititensitv  of  solar  etiergv .  (lalled  a  spectroheliometer.  the 
device  recetitlv  tracked  the  sun  from  dawn  to  dusk  for 
J).l04  hours. 

I  he  device  autotnaticallv  transfers  the  data  on  graph 
paper  for  researchers  to  studv.  Data  frotn  huttdtvds  of 
c  harts  are  still  incotnplete.  hut  the  research  staff  has  un- 
coverc'd  some  incidental  intelligenc-e.  For  example,  the 
spectrctheliometer  indicates  that  the  Miami  (diamher  of 
Commerce  may  claim  one  })oint  in  favor  of  its  sunshine" 
for.  the  instrument  reports  Miami  sunshine  as  five  times 
more  intense  than  Detroit  sunshine. 

\lso.  a  so-called  solar  twinkle  a|jpears  in  Detroit's 
industrial  atmosphere",  apparently  caused  hv  invisible 
puffs  of  smoke  floating  through  the  air. 

Developed  in  1D.52  hv  (iM  Research  Staff’s  Fhvsics  an  I 
Instrumentation  department,  the  machine  unde: went  a 
V ear's  trial  at  Detroit  before  it  was  shipped  to  the  Florida 
Test  Field  near  Miami,  which  is  operated  by  the  chemistry 
clejcartment. 

.So  far  as  is  known,  the  instrument  has  produced  the 
first  continuous  spectral  record  of  the  sun’s  dailv  he- 
hav  ior. 

It  was  used  at  Miami  to  find  out  first  how  much  sun¬ 
light  falls  on  the  Florida  test  field  in  a  year.  This  gave 
the  research  group  a  measurement  yardstick  for  indoor 
laboratory  tests  with  a  so-called  “Little  Florida"  device 
in  which  paint  samples  are  exposed  to  artificial  sunlight 
from  a  1.2D()-watt  high  pressure  mercurv  vapor  lamp.  The 
immediate  use  of  the  device  is  to  determine  the  effect  of 


the  sun  on  paint. 

Bv  knowing  how  much  Minlight  reachc‘cl  Miami  an- 
nuallv,  the  investigators  could  expose  paint  to  similar 
amounts  of  intense"  lahoratorv  suidight.  In  a  period  of 
wc*eks  they  hope  they  mav  duplic  ate  manv  months  of  out¬ 
door  exjiosure  at  Miami,  and  any  spc'c'clup  cd  lc"^ting 
tem|»o  is  a  research  bonus. 

Meantime,  while"  the  spc*ctrohc"liometer  was  in  sc"ivic(". 
the  chemistrv  cleiiartmcnt  staff  put  new  auto  fini-h  -iample 
panels  on  exposure  rack- c*ach  month  at  Miami.  Ihis  wa> 
done  to  find  out  how  much  paint  weathering  varic*cl  fr<»m 
month  to  month.  The  amount  of  wc-athering  on  c*ach  i;ew 
panel  each  month  is  heing  ccirrelated  with  the  s|M‘ctro- 
heliometer  data  of  varving  intensities  and  amounts  cif  the 
suiKs  radiation,  rain  or  shine. 

Later,  a  research  project  was  set  up  to  clc"termine  how 
much  sunlight  varies  in  amount  and  intensitv  from  sun¬ 
rise  to  sunset  through  the  four  seasons  of  the  vear.  'fh'."* 
indicated  that  at  Miami's  latitude  a  paint  sam|)le  pane"! 
in  a  fixc'cl  position  took  its  worst  hc*ating  from  the"  sun 
c"ither  during  spring  or  fall. 

The  GM  instrumc*nt  fcdlow.s  the  sun's  path  in  the  >am(" 
manner  that  astronomical  telc*sco|H"s  follow  paths  of  the" 
stars.  It  picks  up  the  sunlight  and  passes  it  through  a 
spectrograph.  This  breaks  the  light  into  a  cedor  hand 
stretching  from  the  red  to  the  blue  waves  light  of  the 
sun’s  spectrum. 

Thermo|)ilc"s  convert  five  of  the  various  light  hands 
into  electrical  signals  that  are  amplified  ap|)roxiniatc"lv 
1(M),()(M)  times  so  that  both  amount  and  energy  intensitv 
of  each  hand  can  he  rec  circlc*cl  in  dc"tail  on  the"  charts  of 
the  automatic  rc"corders. 


Air  Motion  Fattens  Cattle 


I  heodore  F.  Bond,  an  agricultural  engineer  at  the  I  ni- 
versity  of  California,  reports  that  it  pays  to  fan  Hereford 
steers  in  hot  weather.  He  cooled  seven  such  steers  w  ith  a 
42-inch  electric  fan  with  the  result  that  each  gained  1.0.3 
more  pounds  in  a  day  than  did  any  of  seven  unfanned 


steers. 

The  fan  kept  the  airflow  at  four  miles  an  hour.  .Not  only 
did  the  fannc"d  cattle  gain  weight  rapidly  hut  they  needed 
400  pounds  less  feed  tc»  put  on  an  additional  weight  of 
100  pounds  of  meat. 
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Heating  Boiler  Sytn fnfsiuni 

The  Case  for  Packaged 
Fire  Tube  Boilers 

FRED  A.  LOEBEL 

Vice-President  of  Engineering,  Cleaver-Brooks  Company,  Milwaukee,  Wis. 


To  present  a  broad  picture  of  pertinent  tacts 
regarding  the  two  types  of  heating  boilers  com¬ 
monly  used  In  the  commercial  heating  field,  Invi¬ 
tations  were  Issued  to  two  outstanding  engineers 
to  supply  data  about  the  type  of  boiler  for  which 
he  Is  serving  as  spokesman.  One  spokesman  pre¬ 
sents  the  case  for  the  packaged  fire  tube  boiler, 
the  other  the  arguments  for  the  firebox  boiler. 
Each  engineer  was  given  the  chance  to  tell  why, 
for  good  engineering  and  economic  reasons,  his 

M.W^  arlicles  have  a|i|»*'ar(Ml  In  cniiltu'crlii}!  lileia- 
lurc  rffiardinfi  licaliiifr  hollers  wlilrii  covered  such 
a  wide  dl\erslt\  of  snhjeels  as  the  merits  of  one  txpe 
\ei>ns  another,  the  ratlnji  f)f  the  hctllers.  and  certain  de- 
sijin  features.  An  examinathni  of  this  material  will  show 
that  there  are  main  eonllictinji  \iews  and  some  misimder- 
>tandin^. 

\n  explanation  of  certain  desi<in  advantafies  and  ohjee- 
ti\es  are  |»resented  as  an  aid  to  the  en<iineer,  architect  and 
contractor  .so  that  he  can  heller  weigh  important  factors 
In  holler  selection. 

Factors  in  Package  Boiler  Development 

Many  husiness  and  economic  developments  followed 
the  end  of  World  W  ar  II.  There  was  a  hoom  in  huilding 
( (mstruclion.  growth  in  the  use  of  natural  gas  and  favor¬ 
able  prices  of  fuel  oil  as  compared  to  coal.  All  these  were 
conlrihuting  factors  in  the  wider  use  of  packaged  boilers 
for  low  pressure  healing  applications.  Today,  heating  boil¬ 
ers  re[)re.-ent  a  substantial  portion  of  packaged  Indler  total 
production.  Some  fifteen  manufacturers  now  offer  their 
version  of  the  packaged  boiler  to  the  heating  trade. 

The  »levelopment  of  the  packaged  boiler  has  been  done 
with  modern  methods  of  engineering  research  and  devel¬ 
opment.  The  need  to  achieve  com|»actness.  pleasing  ap¬ 
pearance,  and  many  other  problems.  ma<le  it  a  necessitv 
to  embrace  sound  scientific  and  engineering  principles, 
and  laboratory  and  field  te'ils. 

Heating  boiler  ratings  today  are  often  based  on  heating 
surface  only.  In  some  rating  manuals,  such  a.s  SHI  and 
HHACCNA,  s{)ecified  limits  on  CO;.,  stack  temi)erature, 
and  efficiency,  are  relatively  low,  since  these  manuals  em- 
I'.race  the  conventional  field-erected  boilers,  which  were 
originally  designed  for  coal-firing  and  natural  draft.  Prob¬ 
ably  because  the  packaged  boiler  is  a  relative  newcomer 
to  the  heating  field,  these  manuals  have  not  yet  taken  cog¬ 
nizance  of  the  much  im|)roved  performance  attainable  in 
the  packaged  design. 


type  of  boiler  should  be  selected.  In  this  way, 
the  prospective  specifier  and  purchaser  of  a 
commercial  boiler  has  the  Important  facts  to  aid 
him  In  arriving  at  a  decision.  Both  authors  par¬ 
ticipating  In  this  symposium  were  given  the  op¬ 
portunity  to  present  their  respecllve  sides,  so 
that  the  comments  published  do  not  necessarily 
represent  the  views  of  this  publication.  The  sym¬ 
posium  consists  of  this  article  by  Fred  A.  Loebel 
as  well  as  the  one  following  by  E.  J.  Grady. 

Ka*  h  boiler  tv  pc  has  Its  peculiar  characlcrlsth  s.  and  It 
Is  often  a  source  of  confusion  to  speak  of  one  tvpe  in 
terms  of  another.  For  example,  coal-fired  boilers  recpiire  a 
certain  furnace  size  to  accommodate  grate  mechanisms, 
and  furnace  .sizes  had  to  be  large  because  of  relatively  slow 
condnistion  and  low  flame  temperatures.  Ibtilers  for 
natural  draft  were  limited  in  the  number  of  passes  that 
could  be  employed,  and  even  the  gas  velocity  in  a  single 
pass,  after  the  furnace,  had  to  be  relatively  low.  Therefore, 
to  <lo  a  given  job,  certain  firebox  or  furnace  dimensions, 
and  a  definite  heating  surface,  came  to  be  associated  with 
boiler  output. 

It  is  incorrect,  however,  to  use  the  factors  (  f  one  tvpe  to 
judge  or  specify  another  tvpe,  as  is  so  often  done.  Hather, 
each  single  type  slntuld  be  considered  on  its  own  merits 
and  limitations.  This  is  comim)n  practice  in  the  ])ower 
station  field,  where  many  variations  are  found  in  fuel  and 
boiler  design,  with  the  re.sult  that  overall  heating  surface 
has  come  to  have  little  significance.  A  forced  circulation 
boiler,  for  example,  would  have  a  different  set  of  design 
or  rating  factors  than  a  natural  circulation  boiler.  A 
cyclone  furnace  for  pulverized  coal  and  forced  draft  would 
have  a  much  different  rating  than  a  chain  grate  stoker 
furnace. 

The  situation  is  similar  with  the  packaged  boiler.  Cer¬ 
tain  main  elements  such  as  oil  firing,  forced  draft,  and 
packaging,  permitted  the  accomplishment  of  .some  desir¬ 
able  features  which  could  be  attained  in  no  other  wav.  As 
illustrations: 

1.  Oil  or  gas  firing  permitted  much  smaller  furnaces  than 
th  ose  used  for  coal  firing,  even  when  fired  at  conserva¬ 
tive  heat  release  rates. 

2.  Forced  draft  accomplished  a  number  of  thing.s  besides 
eliminating  large  smokestacks.  It  made  possible  higher 
boiler  efficiencies  with  less  heating  surface.  Heat  trans¬ 
fer  rates,  at  least  double  conventional  boiler  rates,  could 

Xotc:  Comments  by  the  .viithor  refer  only  to  his  nerso-.al  experience  aiul 
to  that  of  his  companv.  They  do  not  necessarily  apply  to  other  manu¬ 
facturers  of  packaged  fire  tube  btjilers. 
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l>e  attained  with  a  moderate  pressure  drop  «tf  about 
to  1  in.  of  water  per  j)ass.  depending  on  boiler  size. 

In  practice  this  level  of  pressure  drop  in  the  Hue'  is  lela- 
lively  unimportant,  since  about  two  to  three  limes  this 
amount  is  us(m1  at  the  burner  diffuser  to  create  suHicient 
turbulence  for  efbcienl  combustion. 

3.  Actually,  these  advantages  could  be  onlv  partialb  at¬ 
tained.  if  at  all.  without  packaging.  Integration  |)er- 
mitted  careful  selection  and  design  of  each  component 
in  relation  to  the  whole  structure.  One  example  of  this 
was  the  need  to  design  the  burner  and  refractorv  to  fit 
the  particular  boiler  and  furnace  structure.  Attem|)ts 
at  using  conventional  off-the-shelf  burners  simjdv  did 
not  provide  combustion  conditions  which  were  regarded 
as  acceptable. 

Packaged  boiler  ratitigs.  guaranteed  h\  the  manufac¬ 
turers  as  a  given  continuous  dutv  output  at  the  nozzle  h\ 
actual  test,  are  limited  to  a  large  extent  hv  furnace  tem¬ 
peratures.  1  he  blower  and  motor  size  are  fixed  to  prevent 
exceeding  these  design  tem{)eratures  hv  anv  appreciable 
amount.  Once  the  gases  have  left  the  furnace,  therefore, 
any  additional  amount  of  heat  absorbing  surface  is  a 
matter  of  choice,  and  has  nothing  to  do  with  anv  tem¬ 
perature  limitations  of  the  boiler. 

S»»me  lO  to  1.3  years  ago.  boiler  models  were  redesigned 
fr(»m  time  to  time  in  an  attempt  to  achie\e  c(mser\ alive 
de.signs  that  would  pro\ide  for  worse  tium  average  feed- 
water  condili(»ns.  Almost  all  boilers  those  davs  were  power 
boilers,  and,  due  to  the  relatively  small  plants,  up  to  20.0(Mt 
lb  per  hour  steam  capacitv,  feedwater  treating  did  not  al¬ 
ways  receive  the  attention  that  it  does  in  larger  plants,  a 
situation  which  has  not  changed  appreciablv  to  this  da\. 
One  of  the  chief  considerations  was  to  maintain  furnace 
exit  temperatures  at  a  conservatively  low  value,  generalK 
about  2000  deg  F.  All  «»f  the  |)resent  production  models 
have  temperatures  well  below  this  figure,  with  some  as  low 
as  18(M)  deg. 

In  order  to  a|)j)reciate  the  significance  of  this  tempera¬ 
ture  level,  it  may  be  of  interest  to  know  that  one  large 
Midwest  utility,  which  operates  its  furnaces  at  ccunparable 
temperatures  and  heat  release  rates,  about  7.5.(MM)  to  KXJ,- 
(MM)  Htu  per  sq  ft  j)er  hr.  terms  their  furnace  a  cool  design. 

Sime  there  is  relatively  little  refractorv  in  this  tv})e  of 
boiler,  it  is  economically  jaslified  to  use  the  highest  (pial- 
ity.  Su[)er-duty  fired  special  shapes  and  2}>00  deg  castables 
are  employed.  With  the  low  back-end  temperatures  noted, 
refractory  life  has  been  no  problem. 

F.volution  of  the  packaged  boiler  design  was  based  «)n 
power  boiler  service,  which  usually  has  a  high  load  factor. 
It  i.s  for  this  reasttn  that  packaged  boiler  ratings,  as  given 
by  the  manufacturer,  are  not  maximum  or  peak  ratings, 
but  continuous  24-hour  per  day  ratings,  which,  like  ratings 
for  heavy  duty  industrial  diesel  engines,  already  have 
factors  of  safely  taken  into  account. 

In  comparison,  heating  boilers  seldo?n  o|)erale  continu- 
ousb.  liy  definition,  the  ASH AF.  recommends  “an  outside 
design  temperature  which  is  erpialled  or  exceeded  during 
97V1>'<  hours  in  December.  .lanuarv.  February,  and 

M  arch."  Also,  taking  into  account  that  healing  boilers 
generally  have  much  l)etter  feedwater  c(»nditions  than  pow  ¬ 
er  boilers,  because  of  the  small  feedwater  makeup  re- 
<|uired.  the  manufacturer’s  output  ratings,  which  are  the 
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'^amc  fur  heating  buileis  as  fui  power  boilers,  are  conser- 
\  alive — possibly  to  the  point  of  o\er-design. 

Fackag«‘d  boiler  combustion  chambers  are  often  sai<l  to 
be  small,  and  to  have  high  heat  release  rales  per  cubic 
foot.  This  latter  term  is  an  example  of  an  old  rule  of  ihundi. 
which  is  no  longer  significant,  (ion.sider.  for  exam|)le. 
three  difb'renl  furnaces  fired  at  e<pial  fuel  rates  under  elii- 
cient  combustion  conditions.  1he\  are  pntportioned  s(» 
that  all  have  e(pial  heating  surface  but  different  diameter- 
and  volumes,  as  shown  in  Table  1. 

It  is  seen  from  the  Tabh*  1  that  the  .surface  heal  releases 
are  all  e(pial  at  7.3.tMtO  Htu  jkt  s(|  ft  |K*r  hr.  while  the  \ol- 
ume  heal  release  \aries  from  73.0(M)  to  142.000  Htu  per 
cu  ft  per  hr.  Hased  on  volume  heat  release  only,  it  would 
ap|)ear  that  furmu'e  \o.  3  is  fired  almost  twice  as  hard  as 
\o.  1.  This  is  not  true,  however.  In  the  range  <»f  firing 
rates  concerned  with  packagt‘d  boih'rs.  it  has  been  found 
that  there  is  a  close  correlation  between  furnace  surface. 


TABLE  1— FURNACE  HEAT  RELEASE  RATES 


Furnace 

Number 

Dio., 

In. 

Length, 

In. 

1  Btu  Per  Hr 
'  Per  Sq  Ft 
Surfoce 

Btu  Per  Hi 
Per*  Cu  F 
Vol. 

1 

36 

65 

75,000 

75,000 

2 

24 

98 

75,000 

120,000 

3 

20 

120 

75,000 

142,000 

•■Mlow. 

.  ot 

iiiriiact*  Noliinu*  t<»r 

rear  chamtio 
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Fig.  2.  Installotion  of  o  150  hp 
automatic  combination  oil  ond 
gas  heating  boiler. 
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firiiifi  rale,  and  evil  tempera- 
lure.  In  the  f<»refi<»in>:  exam¬ 
ple.  calciilaled  exit  tempera- 
lure  frmn  eiujtiriral  data 
would  lie  almul  1000  de"  for 
all  furnace.*.  Kacli  furnace, 
therefore,  w  o  u  I  d  |K*rform 
aliout  (ipiallv  well,  in  spite  of 
wideK  varving  \olume  heat 
releases.  Kach  would  recjuire 
a  special  huruer,  howe\er.  for 
proper  llame  shape  aud  turhu- 
letice. 

Heganling  overall  healing  surface,  there  is  little  that 
can  1)»‘  said,  since  the  cah  ulation  of  the  amount  and  dislri- 
Imlion  of  heating  surface  is  a  straightforward  heat  tran*- 
fer  prohlem  of  using  the  surface  in  an  economical  way  to 
arrive  at  a  predetermined  hoiler  elliciency.  \\  ith  packaged 
hoilers.  the  objective  i*  at  least  llO^'r.  At  furnace  exit 
temperatures  of  loOO  to  2000  deg,  there  is  a  shrinkage  in 
gas  volume  from  the  furnace  to  the  stack  of  ahout  three  to 
one.  Since  the  convection  heal  lran.*fer  rate  varies,  as 
ahout  the  0.15  power  of  the  gas  velocity,  the  use  of  multi¬ 
pass  design  is  desirable  to  keep  the  gas  velocity  nearlv 
constant. 

For  the  conditions  given  and.  again,  with  a  pressure 
drop  per  pass  of  ahout  '  o  in.  of  water,  and  four  passes 
I  including  furnace  t.  it  works  out  that  .5  sq  ft  per  hoiler 
horse|)ower  will  develop  at  least  150' <  efliciency  in  small 
hoilers.  and  at  lea^t  15.‘5' t  in  hoilers  100  hp  and  over. 
W  ith  this  design,  the  efliciency  curve  is  characteristically 
flat  from  one  (juarter  to  full  load. 

The  large^it  jrroportion  of  research  and  develojunenl 
work  has  been  devoted  to  combustion.  All  burners  are  de- 
sigiH'd  to  lit  a  particular  hoiler  mo<lel.  or  specifically,  a 
particular  furnace  shape.  \\  henever  a  new  model  hoiler, 
or  a  new  model  burner  is  developed,  it  must  he  tailorenl  to 
match  up  with  its  corresponding  furnace.  Ihis  work  re- 
ipiires  ahout  three  to  *ix  months  of  continual  te.sts  and 
modifications.  No  short-cut  or  method  has  been  found  to 
scale  a  burner,  like  a  centrifugal  pump,  from  a  smaller  to 
a  larger  size,  and.  thereby,  predict  performance.  The  rea¬ 
son  is  that  there  are  loo  manv  variables  involvi'd  which 
are  not  yet  completelv  understood.  The  aircraft  industry 
has  also  encountered  this  same  prohlem  in  combustion 
chamber  design  for  various  sizes  of  jet  engines,  as  recently 
reported  in  the  literature.  When  the  design  is  complete, 
the  burner  is  not  interchangeable  with  another  furnace, 
whether  larger,  or  smaller.  I  be  packaged  boiler  is,  there¬ 
fore,  a  Irulv  integrated  boiler-burner  unit. 

(lombuslion  efliciencies  far  better  than  that  recognized 
by  some  existing  codes  are  attained  as  a  matter  of  general 
|»raclice.  One  combustion  test  is  shown  in  Fig.  1.  Note 


that  the  first  visible  haze  appeared  at  a  COj  reading  of 
l.j.Jl'f.  fhe  important  point  is  to  have  a  burner  which 
will  ''trim"  to  high  (lOi*  with  a  clear  stack  on  the  test 
floor,  so  that  there  is  an  adequate  margin  for  clean  com- 
bustion  conditions  in  the  field,  where  the  burner  can  be 
set  for  about  13'^%  (T)-  for  long-term  operation  without 
cleaning. 

In  comparison,  the  SI5I  (iode  calls  for  a  setting  of  10'  < 
plus  or  minus  0.2' c  COj.  and  a  maximum  stack  tempera¬ 
ture  of  (lOO  deg  and  a  minimum  efficiency  of  70' t.  The 
1II’\('.(A  \  (’.ode  recognizes  somewhat  belter  perform¬ 
ance.  and  specifies  CO^  at  12' <  maximum  for  oil. 
elficiencv  and  a  slack  temperature  of  (»(M)  deg.  One  of  the 
reasons  for  the.se  relatively  lenient  specifications  is  that 
the  codes  attempt  to  encompass  a  wide  variety  of  available 
equi|)ment.  Some  provisions,  however,  should  be  made  to 
credit  models  which  exceed  specifications. 

Other  Advantages  of  Integrated  Design 

One  of  the  most  important  considerations  i.s  the  matter 
of  safely.  The  machine  is  approved  as  a  boiler-burner 
unit,  and  not  the  burner  onlv,  as  is  common  with  field- 
assembled  units.  Some  of  the  main  agencies  inyolved  are: 
I  nderw liters’  Laboratories,  Factory  Insurance  Associa¬ 
tion,  and  Factory  Mutual. 

The  approvals  of  an  integrated  unit  are  important,  and 
this  feature  should  mean  more  to  the  prospective  user  than 
it  often  does.  Underwriters’  Laboratories  distinguishes 
between  an  A  label  for  a  burner  only,  and  a  B  label  for  a 
boiler-burner  unit,  and  defines  the  matter  in  the  19.74  (»a- 
and  Oil  Fquipment  List  as  follows: 

“Label  B  signifies  that  the  heating  unit  and  the  burner 
included  therewilh  complies  with  the  construction  and 
lest  re(|uirements  of  the  laboratories.  If  the  burner  of  an 
oil-fired  or  gas-oil-fired  unit  bears  the  label  A,  such  label 
applies  only  to  the  burner  proper  and  does  not  cover  the 
healing  equipment  in  which  the  burner  is  installed,” 

The  machine  is  tested  as  a  boiler-burner  unit,  and  this  is 
a  continuing  thing  and  is  not  onlv  done  once  on  the  pilot 
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niudel  unit.  1  here  are  re-lest;;  and  re-approxals  from  lime 
to  time  as  new  features  and  new  safet\  recjuirenienl.s  are 
develoj)ed.  There  are  also  spot  checks  hy  some  approval 
agencies  of  the  complctt'd  productioti  units  in  the  manufac- 
turer  s  shoj). 

There  are  also  tests  to  insure  reliahilitv  and  long-life 
of  components.  Component  temperatures  are  checked  un¬ 
der  operating  conditions,  and  with  certain  sjiecified  amhi- 
ent  temperatures.  Ignition  and  flame  failure  are  two  item-; 
that  are  tested  with  particular  care. 

The  numher  of  air  changes  for  pre-purge  must  meet  a 
minimum  requirement  for  gas  burners.  Also,  certain  tests 
must  be  run  with  various  oil  temperatures.  .Ml  light  oil 
burners  must  light  and  operate  satisfactorib  with  oil 
cooled  to  about  32  deg. 

I  hese  approvals  are  also  strictly  limited  to  the  device 
as  it  has  been  tested  and  approved.  In  cases  where  some 
users  inadvertently  make  modifications  of  their  own,  ap¬ 
provals  have  been  rescinded,  and  e\pensi\<‘  field  inspee- 
tion  and  approvals  are  required. 

A  pre-engineered  packaged  boiler  makes  it  possible  to 
furnish  additional  aids  to  architects,  engineers,  contrac¬ 
tors.  and  operators.  .As  jiart  of  the  package,  it  makes 
available  certified  drawings,  tests,  instruction  and  parts 
manuals,  and  starting  serv  ice.  These  tilings  cov  er  the  w  hole 
unit,  and  not  only  some  of  its  parts. 

Integration  also  provides  certain  characteristics,  which, 
as  a  group,  are  not  attainable  in  an\  other  wav.  For  ex¬ 
ample.  by  studying  and  de\eb»ping  the  structure  and  all 


its  working  parts,  it  is  possible  to  improve  the  appeal  ami- 
of  a  machine,  as  well  as  its  function.  Pleasing  appearance, 
as  evervone  knows,  is  coming  to  be  more  and  more  im¬ 
portant  and  desirable  in  our  daily  life.  Integration  also 
helps  to  attain  a  compact,  space-saving  design. 

The  modern  boiler  plant  shown  in  Fig.  2  is  an  example 
of  an  integrated  design.  Doors  with  adjustable  hinge> 
provide  cpiick  accessibility  at  front  or  rear.  Huilt-in  cen¬ 
trifugal  blowers,  with  cast  aluminum  impellers  designed 
for  (|uiet  o|)eration.  make  it  possible  to  meet  the  low  no.^e 
requirements  of  hospitals,  schools,  churches  and  similar 
types  of  applications. 

From  the  first,  up  to  the  present  day,  not  only  prototv  pe 
models  have  been  thoroughy  jierformance  tested,  but  all 
production  units  as  well.  I  hese  tests  can  also  be  witnessed 
bv  the  customer  at  hi.s  option  for  a  nominal  fee.  The  pro- 
iluction  and  test  facilities  are  completelv  segregated  from 
the  research  testing  laboratory. 

It  is  surprising  that  the  iinportance  of  performance 
testing  is  often  overlooked.  Possiblv.  the  testing  of  most 
modern  appliances  and  machinerv  is  often  taken  as  a 
matter  of  course.  It  is  regrettable,  however,  that  in  the 
heating  boiler  industry,  performance  testing  is  the  excep¬ 
tion  rather  than  the  rule.  As  a  re.«ult.  heating  boilers  are 
rated  by  heating  surface,  which  is  a  rule  of  thumb  method, 
instead  of  bv  performance  on  tin*  test  floor. 

It  is  hoped  that  some  of  the  comments  made  will  also 
help  to  shed  some  light  on  boiler  ratings,  to  the  end.  that 
ultimately  all  heating  specifications  will  arrive  at  a  uni¬ 
form  basis-  namely,  a  rating  based  on  continuvms  dutv 
output  at  the  boiler  ruitlet  no//le.  as  shown  bv  shop  te>t'. 


The 


Case  for  Firebox  Boilers 


E.  J.  GRADY 


Vice  Prejident,  Pacific  Boiler  Division,  Natlonal-U.  S.  Radiator  Corp.,  Johnstown,  Pa. 


BKK)KK  considering  the  various  features  of  the  fire¬ 
box  boiler  which  one  should  studv  bebne  selecting 
a  particular  type  boiler,  it  is  well  to  give  some  attention 
to  some  «»f  the  inqxirtant  terms  used  in  this  article,  to 
avoid  possible  confusion. 

Ptoiler.  I  his  shall  be  understood  to  include  the  boiler 
proper  plus  the  fuel  burning  equijtment.  <-ond»ustion  cham¬ 
ber  ami  controls. 

(hitjuit.  I  his  term  means  nozzle  output  at  maximum  rate 
<»f  firing  recmnmended  bv  the  boiler  manufacturer. 

hirehnx  Boiler.  I  his  term  refers  to  a  conventional  steel 
firebox  type  boiler  designed  and  built  under  the  rule'  <d 
the  A.'sMF  (iode.  rate«|  according  to  the  SHI  (iode.  and 
meeting  the  dimensional  recpiirements  of  that  code.  Al¬ 
most  all  steel  firebox  boiler-burner  units  installed  todav 
are  in  this  category. 

Packaged  Boiler.  1  his  refers  to  the  unit  coimnonlv  called 
a  jiackaged  steam  generator,  consisting  of  a  nn»dified 
Scotch  boiler  combined  with  a  burner  and  <-ontrol.s  ami 
usually  shipjM'd  conqilete.  I  here  are  a  nundter  of  varia¬ 
tions  in  design  among  boilers  which  fall  in  this  categ(»rv 
and  all  of  the  statement'  in  this  article  will  not  necessarilv 


apply  equally  to  (‘ach  individual  packaged  boiler. 

General 

One  of  the  primary  differmices  between  firebox  boilers 
and  |>ackaged  boilers  relates  to  the  selection  ami  combin¬ 
ing  of  the  component  parts. 

In  the  firebox  boiler  installation,  the  bnv«‘r.  or  his  rep¬ 
resentative.  considers  the  controlling  factors  which  are 
ontlinerl  later,  then  selects  a  boiler,  a  burner  and  decides 
whether  he  watits  natural  or  imiuced  draft.  Then  he  con¬ 
tracts  for  the  installation  of  the  etpiipment  he  has  chosen 
and  the  job  is  completed  and  turned  over  to  the  builder  in 
first-class  (»perating  condition.  1  he  burner  has  been  sold 
and  installed  by  a  conq)anv  wintse  primary  business  is 
burners.  I'he  oil  burner  re|)resentative  is  usually  located 
rtdatively  cl(»se  to  the  installation  and  maintains  a  w(‘ll- 
staffed  service  department  and  a  good  stock  of  parts. 

In  a  packaged  boiler  installation,  the  buyer’s  repres«‘n- 
tative  selects  a  b«tiler.  but  his  choice  ends  there.  He  accepUs 
the  burner  which  comes  with  the  boiler.  He  accepts  forced 
draft  even  though  the  building  mav  have  a  stack.  Tbe  in- 
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Pacific  Steel  Boiler  organization  in 
1926,  which  is  long  before  this  com¬ 
pany  was  purchased  by  the  United 
States  Radiator  Corporation.  During 
his  30  years  in  this  industry,  he  has 
acquired  o  wide  and  varied  knowledge 
of  the  field. 


slaliation  is  Ifss  likt*l\  lu  lip  localpd  ispar  p\|)prt  spr\  icp 
atid  a  shirk,  of  jiarls. 

W  lipii  a  man  Ls  splpctiiifi  a  low  prpssuip  lioilpr  for  auto- 
inalic  firiii".  he  must  poiisidpr  a  nutidipr  of  dpiails  so  tliat 
lip  may  hp  surp  lip  is  fiptliiig  llip  lioilpr  lipsi  suitpd  to  his 
rp<|iiirpmpnls.  Amoii"  llip  important  poiisidpratioiis  are 
safely,  reliahility.  (jiiiet  operation,  mainlenanep  cost,  eeo- 
mim\.  dnrahility,  ease  of  handling,  ahilitv  to  carry  oxer- 
loads.  axailahililv  of  fuels,  and  space  icipiiremenls. 


Safety 


l  idin  the  standpoint  of  safctx.  either  the  fiiehox  hoiler 
or  the  packaged  steam  generator  should  he  ASMK  stand¬ 
ard  construction.  It  should  he  installed  according  to  the 
manufacturer's  instructioiLs  and  in  i-ompliance  with  the 
elfectixe  laws  and  ordinances.  I  nder  these  conditions,  the 
lindiox  hoiler  and  the  packagi'd  hoiler  will  he  on  «‘ven 
terms  from  the  standpoint  of  safetx. 


Reliability 

Next  to  safety.  Ii\  far  the  most  important  point  to  con¬ 
sider  is  reliahility.  .\  hoih‘r  that  is  not  reliahh*  cannot  he 
.-atisfaclory  regardles>  of  other  desirahle  features. 

A  reliahle  hoiler  is  one  which  rarch.  or  ne\er.  reipiires 
emergency  ser\  ice  yet  for  which  emergi'iicx  s«-rvice  is 
axailahle  in  the  shortest  jiossihle  time  if  it  should  he  re- 
ouired.  This  is  th.*  firehox  hoiler  hecanse  it  is  fitted  with 
a  “garden  xarietx"  hurner  in  a  “garden  \ ariety’’ setting. 
I  hese  well-tried.  com|)arati\el\  simple  Iminers  have  heen 
Used  for  many  xears.  I  hex  do  not  g»‘t  out  of  order  easilx. 
hold  their  adjustments  well,  and  competent  serxice  for 
these  hurners.  as  xxell  as  a  stock  of  repair  parts,  are  alxxaxs 
axailahle  nearliy  and  in  a  hnrrx. 

I>x  contrast,  the  hurner  in  the  packaged  hoiler  is  likely 
to  li<‘  highly  specialized  so  that  serxice  must  come  from  a 
man  trained  for  that  spei  ific  hurner  and  if  that  trained 
man  is  not  axailahle  locally,  there  xxill  he  a  telephone  call 
to  the  factory  and  a  xxait  for  the  serx  iceman  to  get  there. 
I  his  conmounds  the  ex|)ense  hecanse  the  hoiler  is  doxxn 
longer  and  the  charge  for  the  repair  must  he  higher. 


Quiet  Operation 

t.tiiiel  operation  is  sometimes  imperatixe  and  is  alxxaxs 
desirahle.  Mere  the  firehox  hoiler  xvins  on  any  basis  of 
comparison.  The  jiackaged  hoiler  usuallx  uses  a  forced 
ilraft  hurner  and  it  is  designed  xvith  comhustion  chamher 
xolume  much  less  than  that  in  the  firehox  hoiler.  output 
htr  output,  ('onsequently,  the  packaged  hoiler  has  much 
higher  heat  release,  xvith  correspondingly  greater  comhiis- 
tion  roar.  Furthermore,  for  the  units  xvhich  use  forced 
draft  hurners,  the  noise  of  the  fan  alone  may  he  loud 
enough  to  he  ohjectionahle  even  xvithout  the  roar  of  the 
flame. 


Heating  Boiler  Sympitsium 

In  a  factory  installation,  considerable  noise  max  he 
tolerated  although  it  is  undesirable.  In  an  apartment,  or 
s(  hool,  or  church  the  noise  could  he  intolerable  s(»  that 
the  hoiler  room  xvould  recpiire  soundproofing,  xvhich  could 
run  into  considerable  extra  expense. 

Packaged  boilers  with  their  high  rate  of  heat  release  and 
their  forced  draft  firing  often  develop  flame  pulsation, 
which  causes  ohjectionahle  vibration  of  boilers  and  bases. 

I  his  condition  is  so  common  that  many  engineers  consider 
a  vibration  eliminator  to  he  essential  in  every  packaged 
hoiler  setting.  This  adds  again  to  the  cost  of  the  installa¬ 
tion. 

By  contrast,  the  firehox  hoiler  has  a  much  larger  com¬ 
hustion  chamher  and.  hence,  much  lower  heat  release. 
Furthermore,  it  operates  under  natural  draft  so  there  is 
minimum  likelihood  of  flame  pulsation,  and  vibration 
eliminators  are  virtually  unknoxvn  xvith  such  boilers  be¬ 
cause  there  is  no  need  for  them. 

Maintenance 

lOr  several  reasons,  maintenance  costs  will  he  loxxcr 
xvith  the  firehox  hoiler  installation.  For  example,  the  regu¬ 
lar  cleaning  is  easier,  takes  less  time,  and,  of  course,  costs 
less.  In  the  firehox  hoiler  the  operator  releases  a  couple  of 
hand-operated  latches  and  swings  the  flue  doors  open, 
moves  the  platform  into  place,  brushes  the  tubes  f  xvhich 
are  all  one  size  and  comparatively  short*,  closes  and 
latches  the  doors,  and  is  ready  to  start  up. 

In  the  packaged  hoiler  the  operator  disengages  numer¬ 
ous  bolted  clips  or  clamps  on  one  or  both  ends  (tf  the 
hoiler.  then  removes  a  heavy  closure  or  closures.  This  op¬ 
eration  often  requires  a  crane  of  some  sort  because  of  the 
xveight  of  the  refractorv-lined  closures.  Then  the  operator 
brushes  the  tubes,  swings  the  closure  hack  into  jilace.  and 
adjusts  it  for  position,  engages  and  tightens  numerous 
bolted  clips  or  clamps  and  the  hoiler  is  then  ready  to  fire. 
In  some  packagt'd  boilers  the  tubes  are  fitted  with  deflec¬ 
tors  which  must  he  removed  and  replaced  during  each 
cleaning  operation. 

In  actual  practice,  the  entire  cleaning  o|>eration  for  the 
firehox  hoiler  is  easily  handled  by  one  man  and  fre(|uently 
takes  less  time  than  it  takes  for  txxo  men  just  to  remove  the 
closure  of  the  packaged  hoiler. 

Furthermore,  the  firehox  hoiler  has  a  larger  comhustion 
(  hamher.  Therefore,  it  has  more  space  to  complete  com¬ 
hustion.  less  smoke  and  less  fre(|uent  cleaning. 

Similarly,  the  maintenance  of  the  refractory  costs  less 
in  a  firehox  hoiler.  In  the  fir.«it  place,  the  refractory  does 
not  get  as  hot  because  of  the  larger  comhustion  chamher, 
so  there  is  le.'S  frequent  need  for  attention  to  the  refrac¬ 
tory.  Maintenance  is  easier  hecanse  the  repair  crew  has 
easier  means  of  entry  into  the  comhustion  chamher 
through  the  access  door.  They  may  use  standard  shaj)e> 
and  high  temperature  cement  and  almost  any  repair  i- 
ipiickly  and  easily  made  xvithout  the  need  for  forms. 

In  the  packaged  hoiler  the  maintenance  crexx  must  re¬ 
move  a  heavy  bolted  closure  to  give  access  to  the  refrac¬ 
tory.  The  repair  may  reipiire  that  this  closure  he  placed 
flat  and  may  reipiire  also  that  the  repaired  jiart  he  allowed 
to  “set"  before  the  coxer  can  he  raised  and  swung  hack 
into  position. 
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In  packaged  ln>ilei>  of  the  nuilti|)le  pass  the  \ai- 

ious  passes  may  l>e  separated  by  refractory  barriers  in¬ 
tended  to  eliminate  the  short  circuiting  of  ga^es  between 
passes.  \\  hen  these  refractory  harriers  deteriorate  or  fall 
down,  the  gases  do  short  circuit  thereby  destroying  the 
elfecliveness  «)f  the  boiler  unit  and  making  immediate  r<*- 
pairs  imperative. 

riie  larger  ctunhustion  chamber  of  the  firebox  boiler 
also  provides  a  greater  amount  of  prime  heating  surface 
so  that  the  products  of  combustion  will  be  considerabK 
cooler  at  the  entrance  to  the  tubes.  The  packaged  boiler 
has  a  much  smaller  combustion  chamber,  hence,  greater 
heat  release  and  higher  furnace  temperature,  d  he  smaller 
<(»mbustion  chamber  does  not  provide  as  much  prime 
heating  surface  to  cool  the  gases.  As  a  result,  the  gases  are 
much  hotter  as  they  enter  the  tub(“s  and  so  the  manufac¬ 
turer  is  sometimes  obliged  to  weld  the  tubes  to  the  tube 
sheet  to  minimize  fire  cracking.  This  increases  the  cost  of 
lube  replacement. 

In  firebox  boilers  the  tid»e.s  are  almost  invariably  rolled 
and  beaded  and  do  not  recpiire  a!iv  additional  special  at¬ 
tention  to  avoid  such  damage. 

The  maintenance  items  so  far  mentioned  would  be 
handled  by  the  operating  engineer  and  his  crew,  (leaning 
and  minor  adjustinents  of  the  burner  might  also  he  han- 
<lled  in  this  manner,  but  major  repair  or  overhaul  of  the 
burner  would  usually  re(|uire  outside  help.  Here,  again, 
the  firebox  boiler  has  the  advantage  because  the  companv 
that  made  the  burner  installation  will  be  available  from 
nearbv  and  on  short  notice  and  with  the  necessary  parts. 

Economy 

I  he  boiler  which  has  the  lowest  annual  operating  cost 
is,  of  course,  tlie  one  with  the  highest  ecommiv  and  this 
is  the  firebox  boiler. 

('ost  of  fuel  Ls  the  largest  item  in  the  list  chargeable  to 
operating  cost,  so  that  high  boiler  efficiency  is  of  iirime 
importance.  However,  it  is  the  t<ital  fuel  c<»st  per  year  that 
must  be  charged  against  ((peration,  so  that  a  boiler  must 
have  high  elficiency  at  the  average  output  rate.  Firebox 
boilers  are  designed  to  have  highest  efficiencies  over  the 
range  where  they  will  operate  during  the  major  part  of 
the  heating  season.  The  efficiencies  in  this  range  will  be 
over  *>()%  at  12' «  (X);.,  as  shown  by  acceptance  tests  run 
by  such  well-known  agencies  as  the  New  ^ Ork  Testing 
l.aboratories.  This  efficiency  will  be  maintained  with  in- 
freipient  cleaning  because  the  fire  is  extremenly  clean. 

Regardless  of  claims  to  the  contrarv.  a  boiler  which  is 
operated  w  ith  burner  set  for  13.5  to  15'T  COo  will  require 
cleaning  more  often  than  a  boiler  which  is  operated  with 
burner  set  at  12%  CO-..  If  the  high  (X)-.  is  not  coupled 
with  CO  or  with  unburned  illuminants.  there  will  be  an 
increase  in  thermal  efliciencv  but  at  the  expense  of  more 
frequent  cleaning. 

Durability 

Ihe  firebox  boiler  is  rated  conservatively  so  that  it 
operates  at  reasonable  rates  of  heat  transmission.  It  has 
ample  combustion  spare  sf*  the  firebox  temperatures  are 
not  too  high.  It  has  large  water  spaces  and  is  not  sensitive 
to  feed  water  conditions.  It  is  easy  to  clean  on  both  the 
fire  side  and  the  water  si<le.  \^'ith  reasonable  attention  to 


maintenance,  a  firebox  boiler  used  for  heating  or  proces> 
work  will  last  for  many  years.  A  large  percentage  of  such 
boilers  installed  thirty  or  more  years  ago  are  still  in  ser¬ 
vice. 

The  packaged  boiler  has  a  higher  rate  of  heat  trans¬ 
mission  because  it  has  less  heating  surface,  out|>ut  for 
output.  It  has  much  higher  firebox  temperatures  becau.«e 
the  combustion  chamber  is  smaller  and  the  heat  release  is 
higher.  I  he  inevitable  result  is  faster  deterioration.  I  he 
ultimate  in  high  heat  release  is  the  jet  engine,  short  lived 
and  noisy. 

Ease  of  Handling 

Ih'cause  the  packaged  boiler  operates  at  the  limit  (»f  its 
output,  it  must,  for  safety  sake,  be  fitted  with  numerous 
intricate  interlocking  controls.  If  one  of  these  controls 
locks  the  burner  out,  the  boiler  operator  may  have  difli- 
culty  in  locating  and  c(trreeting  the  trouble. 

Hy  eontrast.  the  fireb<»x  btdier  has  fewer  ami  simph'i 
controls  with  correspondinglv  less  |trobabilitv  (tf  burner 
lock-out  and  fewer  controls  to  check  if  trouble  should  de¬ 
velop. 

Method  of  Rating 

Steel  firebox  boilers  are  iiniversallv  rated  according  to 
the  rating  code  of  the  .St(*el  Ibnler  Institute  which  has  been 
the  accepted  standard  in  this  industry  for  more  than  25 
years.  Ibis  code  defines  two  ratings:  the  SHI  rating  and 
the  SHI  net  rating,  and  spe<  ifies  minimum  heating  sur¬ 
faces.  furnace  volumes,  and  other  inq)orlant  reipiirements 
which  must  be  met  by  boilers  warranteil  t(»  carry  thes<* 
ratings.  I  nder  the  terms  of  this  code,  the  SHI  rating  of  a 
boiler  correspomis  with  the  estimated  design  load  as  de¬ 
fined  bv  the  ASHAK  and  the  .SHI.  The  SHI  net  rating 
corresponds  with  the  net  load  as  defined  bv  the  SHI,  the 
ASHAF’..  ami  the  HHACXINA.  This  method  of  rating  and 
selection  of  steel  firebox  boilers  is  well  understood  bv 
engineers  and  contractors  and  is  endors<'d  by  the  I  nited 
States  (Government  through  their  publication  of  Simplified 
Practice  Hecommendation  H 1 .57-.5()  “Steel  Firebox  Hoilers 
and  Steel  Heating  Hoilers  (Commercial  and  Hesi(h‘ntial 
rvpe.'ii".  This  publication  is  a  counterpart  of  the  SHI 
code.  The  method  of  rating  shown  in  the  SHI  rating  code 
is  also  endorsed  bv  the  HPA(X]NA  and  their  well-known 
"Net  Load  Hecommendations  for  Heating  Hoilers*’  pub¬ 
lishes  net  loads  identical  to  the  SHI  net  ratings  cataloged 
bv  firebctx  boiler  manufacturers. 

The  packaged  boiler  industry  does  not  have  a  standard 
method  of  rating  which  is  accepted  by  all  manufacturers, 
riiese  boilers  may  have  5  s(j  ft  of  heating  surface  per  boiler 
horsepower,  although  many  of  them  have  less.  Some 
manufacturers  claim  large  furnaces,  or  large  diameter  fur¬ 
naces.  or  properly  sized  combustion  chandlers,  hut  thev 
do  not  publish  figures. 

Ihe  scjuare  feet  steam  or  FDH  ratings  cataloged  by 
packaged  boiler  manufacturers  are  calculated  by  dividing 
the  nozzle  output,  in  Htu  |K-r  hour,  by  21-0.  These  steam 
ratings  do  not  correspond  with  any  loa<l  which  the  con¬ 
tractor  has  estimate*d  and  if  a  packaged  boiler  is  selected 
with  square  hvt  steam  rating  eipjal  to  the  estimated  de-'^ign 
load,  the  boiler  will  be  badly  undersizeil.  The  gross,  or 
nozzle,  output  will  correspond  with  the  estimated  design 
load  and  there  will  not  be  any  reserve  boiler  output  to 
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su|)|)l)  llu‘  extra  heal  neetled  during  the  warming  up  nr 
pickup. 

It  is  extremely  important  for  anyone  who  is  comparing 
Itoiler  capacities  t<»  recognize  the  dilTerence  between  the 
rating  methods  used  hv  firebox  lioiler  manufacturers  and 
h\  packagcil  l»oiler  manufacturers.  Many  packaged  boilers 
have  been  badly  undersized  because  the  men  who  selected 
them  did  not  recognize  the  fact  that  ratings  cataloged  for 
packaged  boilers  are  gross  nozzle  outputs  without  the  re¬ 
serve*  for  |)icku|).  which  is  always  inclmled  in  the  SHI 
ratings  cataloged  for  firebox  boiler.^. 

Overload  Capacity 

In  lb«-  latest  edition  of  "N»‘l  Load  |{ecommendalions  ’ 
publish<‘d  by  the  H1’A(X]\ A.  a  number  <d  packaged  boil¬ 
ers  are  listed  with  ratings  eejual  to  2l).d  s<|  ft  net  steam 
ladiation  load  per  sepiare  foot  of  catalog»*d  boiler  beating 
surfae-e.  Ibis  corresponds  to  a  net  load  rating  of  1992 
litu  per  >(pjar«*  fool  of  boiler  healing  surface.  1  hese  same 
boil<*rs  an*  ral*‘d  in  the*  manufacturer's  catalogs  on  the 
basis  id  .‘i.'i.  17.>  Hlu  (  1  horsepower!  per  sq  ft  of  boiler 
heating  surface  or  (>(>9.>  Hlu  per  square  foot,  which  as 
noted  prev  iouslv  is  the  nozzle  output.  Therefore,  these 
boilers  have  piping  aud  pief  uj)  allowance  of  (»b9.j  nnnu.s 
1992  equals  I  TO.'i  lUu  or  .Tt' i  of  the  net  load  rating,  f  ire- 
box  boilers  will  easiU  develop  nozzle  outputs  LvO'i  or 
more  of  net  ratings.  Iherefore.  a  firebox  boiler  selected 
on  the  basis  of  lll’ATLN  A  net  load  ratings  will  have  a 
nozzle  oul|iul  12/f  or  more  above  that  of  ibe  packaged 
boil«*r  which  has  an  identical  net  load  rating.  (  I ..'dt  div  ided 
by  1  ..‘f  1  eipials  1.12  l. 

A  consideration  of  these  facts  demonstrates  that  a  pack¬ 
aged  boiler  listed  with  anv  particular  net  steam  radiation 
load  rating  will  !iot  have  as  much  nozzle  output  as  a  fire¬ 
box  boiler  listed  with  the  same  net  stream  radiation  load 
rating.  I  he  firebox  boilers  will  have  more  reserve  capacitv 
than  will  la*  available  in  the  packaged  boilers  for  unex¬ 
pected  overloads  or  for  loads  which  mav  be  added  later 
or  for  load.s  not  considere<l  in  the  original  calculations. 

Availability  of  Fuel 

Packaged  boilers  will  not  ojM'rate  on  s(did  fuel.  Thev 
must  be  fired  with  oil  or  gas.  because  thev  are  designed 
w  ith  very  small  c«>mbustion  chambers  and  because  the 
cond)Ustion  chambers  are  long  and  narrow  and  n«»t  suit¬ 
able  for  installatioti  of  .stokers. 

fir«*box  boilers  can  be  converted  for  stok»*r  firing  vvilh- 


Healiitf!  Boiler  Symiiosiiiin 

out  reducing  the  available  output,  because  they  have 
ample  size  fireboxes  of  proper  proportions  and  tyiie  to 
receive  stokers,  and  because  the  gas  j)assages  are  .suitable 
for  this  serv  ice. 

No  one  can  predict  posilivelv  what  fuel  situation  will 
exist  thirtv  vears  hence  or,  for  that  matter,  what  changes 
mav  occur  in  availability  of  the  various  fuels  during  that 
peri(»d. 

For  this  reason,  it  is  important  to  select  a  boiler  that 
(  an  be  adapted  to  (tperate  at  its  full  out|)ut  with  either 
liipiid  or  gaseous  or  solid  fuel. 

Firebox  boilers  with  their  generous  combustion  cham¬ 
bers  can  and  do  burn  the  heav  iest  fuel  oils  ea.sily  and  with 
good  economv.  Thev  can  also  burn  the  lighter  oils  and 
gas.  Should  lifpiid  or  gaseous  fuel  be  unavailable  or  too 
high  in  cost,  the  units  can  be  converted  for  stoker  firing. 

Smoke  Stacks 

Manufat  tillers  of  packaged  boilei.s  claim  that  their 
boilers  can  be  installed  without  stacks.  The  purchasi  r 
would  be  prudent  to  check  carefullv  before  accepting  this 
(  laini  at  its  face  value.  In  .some  areas  stacks  are  required 
regardless  of  forced  draft  firing.  In  every  case  the  prod¬ 
ucts  of  combustion  must  be  dischargi'd  at  a  point  which 
is  safe  and  not  objectionable. 

riie  user  of  a  firebox  boiler  mav  have  his  choice  of 
natural  or  mechanical  draft.  In  manv  cases  he  will  prefer 
natural  draft  because  a  slack  i.s  available  or  because  the 
installation  is  in  an  area  of  high  buildings  where  the  prod¬ 
ucts  of  combustion  must  be  discharged  above  the  building 
in  any  case  or  because  he  does  not  wish  to  buy  power  for 
the  jiurpose  of  removing  ga.ses.  If  the  user  does  want 
mechanical  draft,  it  is  readilv  available  in  the  form  of  a 
draft  inducer  which  he  may  purchase  with  his  boiler  or 
from  a  fan  com|)anv. 

Space  Requirements 

Firebox  boilers  built  bv  various  manufacturers  do  not 
have  uniform  dimensions  and  the  same  is  true  of  packaged 
boilers.  For  that  reason,  it  is  not  advisable  to  generalize 
on  space  reijuirements  for  one  tvpe  as  compared  to  the 
other  tyjie.  However,  in  general,  it  will  be  found  that  boiler 
rooms  for  jiackaged  boilers  need  to  be  somewhat  longer 
than  would  he  needed  to  provide  the  same  clearances  f  ir 
firebox  boilers  of  the  same  output.  Firebox  boilers  are 
usually  somewhat  higher  due  to  their  much  greater  com¬ 
bustion  space. 


Simplified  Definition  of  Air  Conditioning 


.A.S  a  means  of  clarifying  the  confused  situation  as  to 
the  proper  definition  of  air  conditioning,  a  new  and 
simplified  definition  has  been  prepared  and  adopted  by 
the  American  Society  of  Heating  and  Air-conditioning 
Kngineers. 

I  he  definition,  announced  by  John  U  .  James,  president 
of  ASHAE,  at  the  recent  semi-annual  meeting  of  the 


Society  which  was  held  in  Washington.  D.  C.,  reads: 
“Air  Conditioning  is  the  process  of  treating  air  so 
as  to  control  its  temperature,  humidity,  cleanliness 
and  distribution  to  meet  the  requirements  of  the 
conditioned  space."' 

It  is  the  hope  of  ASHAE  that  this  definition  will 
prove  helpful  to  the  public. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 

Storm  Drainage  System  for  Flat  Roofs 


An  important  desi«n  consideration  for  every  new  proj- 
.  ect  is  a  storm  water  s\stem  that  will  receive  the 
rain  water  at  roof  level  in  an  adequate  manner  and  con¬ 
duct  it  to  an  outside,  independent  storm  sewer,  com- 
hined  sanitarv  and  storm  sewer,  dry  well«.  a  stream,  the 
curb  or  other  point  of  discharge.  Such  systems  mijiht  he 
re<rarded  as  a  simple  phase  of  design,  reijuiring  hut  a 
minimum  of  thought  ami  effort.  Actually,  storm  drainage 
s> stems  require  considerable  thought  and  design  effort 
to  produce  not  onU  the  best  svstem  for  the  purpose  in¬ 
tended  hut  also  one  that  is  economical.  I  nforlutiatelv . 


200' 


□ 

□ 

□ 

Roof 

□ 

□ 

□ 

Fig.  1.  Typical  arrangement  of  roof  drains  to  afford  complete 
drainage  of  roof. 

there  exists  a  general  tendencv  among  engim*ers  t<t  treat 
this  subject  rather  lightly. 

Attention  is  directed  in  this  article  to  some  of  the  fac¬ 
tors  that  should  he  considered  when  the  design  of  a  storm 


l)e|)artment  of  .Agriculture.  These  tables  su|)pl\  rainfall 
data  for  area.s  in  all  parts  of  the  country. 

Once  the  frequency  arid  rate  of  rainfall  has  been  de¬ 
termined.  it  is  easily  applied  t<»  the  square  feet  of  roof 
surface  to  enable  the  engineer  to  calculate  the  diameter 
of  the  storm  water  pijiing  needed.  Various  tables  ha\e 
been  worked  out  to  assist  the  engineer  in  hvs  design  work. 
\n  example  of  suggested  tables  that  can  he  used  for  this 
purpose  are  contained  in  the  National  IMumhing  (lode. 
Local  plumbing  codes  also  generalK  contain  helpful  tahlo. 

Spacing  of  Roof  Drains 

Where  should  the  roof  drain>  he  placed  on  a  Mat  roof.'' 
The  rainfall  tables  indicate  the  diameter  of  vertical  leaders 
reijuired  for  a  pre.scrihed  scjuare  fool  area  of  roof  surface, 
based  on  the  prevalent  rate  of  rainfall  in  inches.  A  number 
of  drains  are  needed  when  small  diameter  roof  drains  and 
leader  piping  are  used.  Fewer  roof  drains  are  needed  a.s 
the  diameter  of  the  <lrain.-i  and  leader  piping  are  increas**d. 
Figure  1  represents  a  typical  roof  surface  and  suggests 
a  method  of  arrangement  in  roof  drains. 

Keferring  to  Fig.  1.  for  whidi  f  in.  diameter  roof 
draitis  have  been  u.^ed  and.  it  will  be  noted,  are  sj  accd 
e\enl\  a|)art.  I  bis  particular  method  prevent'^  the  accumu¬ 
lation  of  puddles  on  the  roof  after  a  >lorm.  Fven  though 
the  roof  is  Hat.  there  will  alwa\s  be  uneven  areas  on  the 
surface  where  the  water  will  retnain  for  a  number  of  da\> 
until  it  is  dried  u|)  bv  the  pr«»cess  of  evaporation.  W  ith 
the  greater  number  of  smaller  diameter  drains  the  occur- 
ance  of  puddles  is  greatly  reduced,  and  the  entire  surface 
is  drained  rather  easiK  .  A  lesser  nundter  of  larger  diameter 
drains  will  not  drain  the  roof  area  ;».<  thoroughlv.  The 


Fig.  2.  Several  of  the  many  types 
of  roof  drains  available  for  flat 
roofs. 


Type  A 


drainage  s\sleni  is  contemplated.  ()td\  Hat  roofs  will  be 
co\ered  at  this  time. 

Rainfall  Intensity 

rhe  very  first  factor  to  be  studied  in  connection  with 
.>-torm  drainage  s\  stems  is  the  amount  and  rate  of  rain¬ 
fall  exjKH'ted  in  the  vicinilv  of  the  |)roposed  ])roject.  This 
information  can  usually  be  obtained  from  the  local  plumb¬ 
ing  authorities  or  is  available  in  tables  on  llainfall  In- 
lensilv -Frequencv  Data,  as  issued  by  the  I  nite<l  States 


<lecision  on  the  numbt'r  and  diameter  <if  roof  drains  to  be 
used  rests  with  the  engineer  and  is  based  on  the  s|MM  ific 
needs  <»f  the  |)roject. 

Type  of  Roof  Drains 

After  the  number  and  spacing  of  roof  drains  ha.-  been 
accom|)lished.  the  next  .step  is  to  select  the  a|)|»ropriate 
t\|)e  of  roof  drain.  l'  <»r  Hat  roofs  ther«‘  are  numerous  t\|H‘s 
of  drains  from  which  to  make  a  selection.  Figure  2  illus¬ 
trates  several  of  the  tvpes  connnoidv  used. 
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Although  each  of  the  roof  draias  shown  in  Fig.  2  are 
similar  in  body  con.struction,  the  shape  of  the  dome 
strainer  is  different.  F.ach  of  these  dome  strainers  was  de¬ 
signed  to  fit  a  certain  particular  need  in  storm  drainage 
control.  We  will  not  attempt  to  outline  the  specific  advan¬ 
tage  to  he  gained  with  each  t\pe  of  strainer  hut  will  onl\ 
advise  that  all  of  them  are  suitable  for  flat  roof  surfaces. 

Kegardless  of  what  the  special  recjuirements  mav  he. 
roof  drain  manufacturers  have  drains  that  will  satisfy 
even  the  most  unusual  needs.  In  addition,  roof  drains  can 
he  furnished  in  one  of  several  materials  or  material  com¬ 
positions  to  comply  w  ith  the  w  ishes  of  the  ow  ner  or  archi¬ 
tect.  \\  hen  necessary,  a  material  can  he  used  to  w  ithstand 
the  corrosive  actictn  of  the  impurities  found  in  the  air 
at  certain  locations. 

Retarded  Flow  Drains 

For  buildings  like  industrial  plants,  warehouses,  aulo- 
mohile  plants  and  similar  buildings  which  are  rather 
spread  out  and  occujiv  acres  of  ground,  the  installation 
of  the  storm  water  svstem  can  become  an  expensive  con¬ 
struction  item.  A  great  deal  of  thought  has  been  expended 
on  the  subject  of  cost  and  as  a  result,  great  .strides  have 
been  made  in  lowering  the  cost. 

One  method  that  has  been  used  with  a  good  deal  of 
success  consists  of  installing  roof  drain.s  that  are  under¬ 
sized  for  the  rain  load  imposed.  The  storm  water  piping 
is  then  also  undersized  in  the  same  pr<tportionate  manner, 
riv'.s  causes  the  roof  to  act  as  a  reservoir  b»r  the  water 
during  a  .severe  storm.  The  re.sult  is  that  flow  of  rain 
water  is  retarded  and  although  it  will  take  longer  for 
the  roof  to  drain,  a  great  savings  is  realized  bv  furnishing 
small  diameter  pipe  rather  than  the  larger  diameter  |)ipe 
othei  wi.se  recpiired.  rremendous  savings  are  accomplished 
in  this  manner.  Moreover,  bv  prolonging  the  time  needed 
for  the  roof  to  draiti.  the  outside  storm  svstem  in  the 
street  will  also  benefit  from  the  reduced  concentration  of 
rain  water  flow.  Ibis  is  an  important  consideration  since 
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Dome  strainer 


—  u  uviviv  Membrane 

,  Flash, ne 


Note. 

Length  of  standpipe 
is  determined  by  the 
inches  of  water  to  be 
retained  on  the  roof 
during  a  severe  storm. 


000^1 


Roof  slab 
-Leader  piping 


Fig.  3.  Modification  to  a  roof  drain  ta  provide  a  retarded  flow. 


main  of  the  j)resent  outside  storm  .s)stem.s  are  undersized 
and  are  not  adequate  for  the  many  new  buildings  being 
erected. 

Often,  it  is  not  desired  to  limit  the  capacity  of  the 
building  storm  water  system  but  instead  provide  a  system 


that  is  of  suflicient  size  for  the  prevalent  rainfall.  If  a 
retarded  fall  is  still  required  for  any  reason,  it  is  some¬ 
thing  relatively  easy  to  furnish.  In  this  method,  roof  drains 
of  the  correct  size  are  used.  However,  the  roof  drain  will 
be  equipped  as  shown  in  Fig.  3. 


Section  through  steel  roof  deck 


Dome  shown  has  been 
used  for  purpose  of 
example  only. 


Membrane 

Flashing 

Insulation 


Preformed  steel  roof  deck 
Note. 

Steel  roof  deck  is  cut  to 
permit  installation  of 
roof  drain. 

Other  types  of  preformed 
steel  roof  decking  is 
handled  in  similar  manner. 


Clamping  ring 
Expansion  joint 
Leader  piping 


Fig.  4.  Typical  installation  of  roof  drain  in  preformed  steel 
roof  decking. 


\s  itulicated  in  Fig.  3.  the  roof  drain  is  of  the  regular 
tvpe  generally  used  for  flat  roof*,  with  the  exception  that 
a  perforated  standpipe  is  inserted  into  the  drain.  The 
purpose  of  the  standpi{>e  is  to  retard  the  flow  of  rainwater 
discharged  into  the  piping  sv.stem.  If  a  0  in.  drain  is  re¬ 
quired  for  the  particular  area  of  roof  to  be  drained,  then 
perforations  equal  to  the  effective  open  area  of  a  -f  or 
•"i  in.  pipe  can  be  furnished  in  the  standpipe.  Depending 
on  the  number  and  size  of  perforations,  anv  rate  of  flow 
can  be  accomplished. 

The  roof  in  this  instance  also  acts  as  a  reservoir  for 
the  rain  water  during  a  heavv  storm.  An  advantage  of 
the  standpipe  is  that  it  governs  the  amount  of  water 
buildup  on  the  roof.  \\  hen  the  w  ater  exceeds  the  height 
of  the  standpipe,  it  will  overflow  into  the  standpijie  and 
is  then  discharged  at  a  rate  for  which  the  size  of  drain 
was  intended. 

If  for  any  reason  at  a  later  date,  the  owner  wants  the 
ro<»f  drains  to  function  at  the  rate  for  which  thev  were 
size<l.  it  is  necessary  only  to  remove  the  standpipe.  This 
drain  also  has  application  on  those  roofs  where  it  is 
desired  to  maintain  several  inches  of  water  on  the  roof 
for  cooling  |)urposes. 

Roof  Construction  Materials 

Tremendous  strides  have  been  made  in  lightweight 
r<»of  construction.  Concrete  slab,  concrete  planks,  and 
jneformed  steel  decks  are  some  of  the  manv  materials 
available.  The  preformed  steel  decks  offer  the  biggest 
problem  as  far  as  the  installation  of  the  roof  drain  is  con¬ 
cerned.  Figure  4  shows  a  tvpical  roof  drain  installation 
in  such  construction. 
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The  t)pe  of  steel  roof  decking  illustrated  in  f'ig.  4. 
is  known  as  Fenestra.  It  is  used  here  only  for  the  purpose 
of  example.  W  hen  preformed  steel  deeking  is  used,  a  hole 
must  he  cut  in  it  to  allow  for  the  installation  of  the  drain. 
It  is  recommended  that  the  hole  he  cut  in  a  strong  point 


Fig.  5.  Suggested  methods  of  compensating  for  expansion  and 
contraction. 


of  the  decking.  When  in  douht  as  to  where  to  provide 
the  hole  in  any  t\|x*  of  preformed  steel  roofing,  it  is 
.suggested  that  vou  consult  either  the  structural  engineer 
designing  the  r(»ofing  or  to  check  with  the  manufacturer 
of  the  particular  material. 

f  or  the  installation  show n.  vou  w  ill  note  that  a  clamping 
ring  has  been  attached  to  the  drain.  This  ring  is  lightened 
against  the  underside  of  the  formed  steel  sections  to  an- 
ch(»r  the  roof  drain  securely  in  place.  This  modification 
to  the  roof  drain  represents  one  of  the  many  little  re¬ 
finements  that  can  he  added  to  the  drain  in  order  t<» 
satisfy  the  various  tvpes  of  roof  construction.  Roof  drain 
manufacturers  produce  many  such  modifications  to  render 


ploved  for  the  |)ipi:ig  sv>tem  are  cast  irt>n.  galvanized 
wrought  iron,  galvanized  .«teel  or  copjHM'  tuhing  as  <lelei- 
mined  hy  the  engineer. 

Expansion  and  Contraction 

Kxpansion  and  contraction  are  factors  that  mu.-t  he 
given  some  attention  with  storm  drainage  systems.  Most 
expansion  is  generally  caused  In  a  roof  that  heaves  when 
it  is  heated,  and  contraction  when  it  cools  off.  When  this 
condition  becomes  a  problem  on  vour  proj<*ct.  one  of  sev¬ 
eral  methods  can  he  utilized  to  prevent  rui)ture  of  the 
roof  drain  conmHticm.  Figure  .>.  'how'  two  suggested 
methods. 

In  most  cases,  the  movement  can  he  taken  care  of  hv 
offsetting  the  piping  from  the  vertical  leader  to  the  roof 
drain  as  shown  in  detail  li  of  Fig.  -i.  I  his  piece  rtf  hori¬ 
zontal  piping  is  generallv  suflicient  to  compensate  for  ativ 
movement. 

.Another  method  is  hv  means  «»f  an  expansion  joint  that 
is  an  integral  part  of  the  roof  drain  as  shown  in  detail  i 
of  Fig.  n.  This  method  is  used  when  it  is  not  possible 
to  offset  the  piping.  The  sleeve  of  the  joint  .slides  in  tin* 
direction  recjuired  to  take  up  the  motion.  Thus,  the  danger 
of  rupture  to  the  connection  is  removed. 

Arrangement  of  Storm  Water  Piping 

A  storm  water  svslem  is  installed  as  an  independent 
svstem  or  is  combined  with  the  sanitarv  system  within 
the  building.  \n  inde|M*ndenl  svstem  is  a  preferred  one. 
because  when  the  systems  are  combined  and  a  stoppage 
occurs  in  the  sanitarv  svstem  there  is  always  the  danger 
of  the  rain  water  ba»  king  uj)  and  Hooding  the  lower  levels 
of  the  building. 

The  svstem  portraved  in  Fig.  (>.  is  one  for  a  single 
story  structure  used  as  an  industrial  plant  or  for  similar 
buildings.  Cleanouts  are  place<l  at  the  base  of  the  vertical 
risers  to  clear  any  obstructions  that  could  cause  stoppages 
at  this  point.  The  underground  piping  is  carefullv  iti- 


Fig.  6.  Arrangement  of  storm 
water  system  for  o  single  story 
building. 
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-When  running  traps  are  required,  they  may 
Extend  to  outside  be  placed  at  the  foot  of  each  riser  or  just 
storm  system  one  can  be  used  for  the  entire  system 


the  drain  suitable  for  any  condition  of  installation.  Re¬ 
gardless  of  the  type  of  roofing  experienced,  there  ks  a 
roof  drain  available  of  the  type  that  can  he  used  for  a 
particular  design. 

Connections  to  Roof  Drains 

Roof  drains  are  equip|)ed  with  either  a  caulked  or 
threaded  connection  depending  upon  the  material  used 
for  the  piping  system.  The  materials  most  generallv  em- 


stalled  and  connects  with  the  outside  storm  system  in  the 
street  or  other  point  of  discharge.  Cleanouts  are  also 
in.'italled  every  40  to  .SO  ft  along  the  underground  line  to 
clear  the  debris  or  deposits  of  sand  or  grit  that  often 
accumulates. 

If  running  traps  are  required,  they  are  placed  either  at 
the  foot  of  each  riser  or  just  one  trap  is  installed  in  the 
line  near  the  building  wall  as  shown  in  Fig.  6  to  serve  the 
complete  system. 
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Instrumentation  and  Control 

of  Boilers 

W.  G.  HOLZBOCK 


A  better  understanding  is  provided  concerning  the 
various  phases  of  instrumentation  necessary  to  secure 
combustion  control.  The  variables  to  be  regulated  may 
include  steam  pressure,  steam  flow,  air  flow  and  draft. 
Responses  are  designed  into  the  control  for  specific 
action  and  regulation.  Not  only  are  the  many  actions  de¬ 
scribed,  but  a  large  number  of  diagrams  help  clarify  the 
information  which  the  author  has  assembled. 

COMBUSTION  control  is  designed  to  maintain  mini¬ 
mum  fuel  consumption,  maintain  a  continuous 
supply  of  steam  at  constant  temperature  and  pressure, 
and  assure  safe  operation.  These  conditions  must  be  ful¬ 
filled  even  though  the  demand  of  steam,  usually  called 
the  boiler  load,  may  fluctuate  widely. 

Air-fuel  Ratio 

To  maintain  minimum  fuel  consumption,  the  optimum 
proportion  of  air  must  be  added.  Combustion  converts 
the  chemical  energy  contained  in  the  fuel  into  heat  energy 
contained  in  the  steam.  'This  conversion  requires  the  ad¬ 
mixture  of  air  and  the  problem  is  to  achieve  complete 
combustion  of  fuel  with  a  minimum  quantity  of  excess  air. 

Excess  air  Is  objectionable  because  it  carries  away  use¬ 
ful  heat  through  the  chimney,  although  a  certain  amount 
is  unavoidable  because  complete  mixture  of  the  air  with 
the  fuel  cannot  be  obtained.  However,  excess  air  should 
be  limited  to  30  to  50%. 

Air  is  added  by 

1.  Natural  draft 


2.  Forced  draft  fans  which  are  forcing  air  into  the 
furnace 

3.  Induced  draft  fans,  located  between  furnace  and 
chimney,  which  increases  the  action  of  the  latter 

4.  Any  combination  of  the  three. 

Air  flow  is  controlled  by  dampers  at  various  locations 
or  by  the  speed  of  the  fans. 

Typical  Control  System 

Figure  1  illustrates  a  typical  combustion  control  system. 
The  fuel  is  oil.  Four  variables  are  measured,  namely 
steam  pressure,  steam  flow,  air  flow,  and  draft.  The  set 
point  for  the  steam  pressure  is  manually  adjusted.  It  deter¬ 
mines  the  pressure  at  which  the  boiler  is  to  operate. 

If  the  demand  load  (turbines,  heating  system,  or  proc¬ 
ess)  changes,  then  the  steam  pressure  will  tend  to  change 
correspondingly.  This  repositions  several  dampers  and 
also  readjusts  the  fuel  oil  flow.  The  action  of  these  com¬ 
ponents  converges  into  combustion  and  the  result  acts 
back  on  the  steam  pressure  as  indicated  in  the  diagram. 

Furnace  draft  is  measured  in  order  to  keep  it  constant 
by  means  of  automatically  controlled  dampers.  This  is 
done  to  limit  the  amount  of  cold  air  which  may  filter 
from  the  outside  through  the  brickwork  of  the  furnace. 
It  also  protects  from  the  danger  of  back  firing  through 
the  fire  door  in  case  of  over-pressure  in  the  combustion 
chamber. 

Steam  flow  and  air  Bow  are  measured  to  maintain  a 
constant  ratio  between  the  two.  A  forced  draft  damper 
is  automatically  controlled  for  this  purpose. 

All  control  depends  on  the  steam  pressure.  Hence  this 
pressure  controller  is  called  the  master  controller. 
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Fig.  1.  Schematic  drawing  of  a  typical  combustion  control. 

Pressure  is  the  most  frequently  used  master-variable. 
It  is  conceivable  that  other  variables  like  flue  gas  compo¬ 
sition,  steam  flow,  and  feed  water  flow  could  he  used  for 
this  purpose.  Howe\er.  the  operation  of  the  boiler  is  not 
determined  by  any  single  one  of  these  variables.  For  ex¬ 
ample,  steam  flow  may  not  increase,  but  nevertheless  the 
pressure  may  drop  because  of  other  factors  than  steam 
demand  that  combine  in  the  total  load  on  a  boiler.  These 
factors  may  he  various  foniLs  of  heat  losses  caused  by 
convection,  conduction,  and  radiation  from  the  furnace, 
and  the  losses  in  flue  gases.  Hence,  it  ap|)ears  that  pressure 
gives  more  complete  information  on  boiler  operation  than 
any  other  variable. 

Operation  of  Control  System  and  Controller 

The  control  system  must  correct  for  c-hange.s  in  steam 
pressure  with  a  minimum  of  delay.  It  should  make  the 
necessarv  correction  without  excessive  oscillations  of  the 
damper  or  fuel  oil  control  valve  or  whatever  may  he  the 
final  control  element. 

A  controller  is  adjusted  for  a  given  value  which  it  is 
desired  to  maintain.  This  is  the  set  point  and  it  may  be 
either  manually  or  automatically  set.  For  example,  in 
Fig.  1  the  pressure  set  point  is  manually  adjusted.  The 
set  point  for  which,  however,  the  induced  draft  fan  inlet 
damper  is  positioned  becomes  automatically  modified  by 
the  furnace  draft. 

Deviations  from  the  set  point  may  occur.  Although 
these  may  be  transitory  or  permanent,  both  must  be  kept 
within  acceptable  limits.  If  the  controller  is  not  able  to 
operate  within  these  limits,  it  is  not  suitable  for  the  job 
at  hand.  Another  type  of  controller  may  then  have  to  be 
chosen. 

A  permanent  deviation  is  called  offset.  It  is  convenient 
to  speak  of  the  value  for  which  the  controller  is  adjusted 
as  set  point  and  of  the  value  which  the  controller  main¬ 
tains  after  offset  for  a  given  condition  is  included  as 
a  control  point. 

Time  Lags 

If  actions  and  reactions  in  a  control  system  and  its 
associated  process,  for  example,  the  boiler,  would  take 
place  without  loss  of  time,  no  control  problem  would 
exist.  Under  such  ideal  conditions,  the  steam  production 
of  the  boiler  would  increase  immediately  upon  the  slightest 


drop  in  pressure  and  balanced  conditions  would  be  re¬ 
stored  immediately  and  without  difficulty. 

I  hese  balanced  conditions  recpiire  that  input  of  steam- 
prctducing  elements  corre.spt)nds  t(t  steam  output  as  re- 
(juired  bv  the  load.  Practical  circumstances  require  that 
time  be  allowed  between  the  change  in  output,  the  neces- 
.-iary  corrections,  and  the  effect  of  these  corrections. 

The  first  delav  occurs  due  to  the  fact  that  a  h»ad  change 
is  not  sensed  immediatelv  but  after  it  results  in  a  change 
of  steam  pressure.  This  means  that  the  control  system 
which  is  intendt*d  to  keep  the  steam  pressure  constant 
is  built  on  the  premise  that  the  steam  pressure  changes 
before  corrective  action  takes  place.  This  is  an  unavoid¬ 
able  contradiction  inherent  in  all  automatic  control.  1he 
art  is  to  keep  the  change  to  a  minimum.  In  well-controlled 
boiler  operation,  it  is  generallv  possible  to  maintain  the 
steam  j»ressure  w  ithin  plus  or  minus  1  to  2',  t ,  which  means 
that  a  much  smaller  change  than  this  is  necessary  to 
initiate  control  action. 

The  next  delay  occurs  in  converting  the  pressure  signal 
into  the  changes  of  position  of  damper  and  other  final 
control  elements. 

The  most  serious  delay,  however,  is  due  to  the  time 
required  to  increase  the  steam  output  in  the  boiler.  Three 
main  causes  produce  this  delay,  namely, 

1.  Resistances  to  the  flow  of  heat  from  the  flue  gases 
through  the  water  pipes  and  the  gaseous  filnL>i  around 
them. 

2,  Heat  capacitance  of  the  water.  I'lie  more  water  that 
is  stored  in  the  boiler,  the  longer  will  it  take  before 
the  increased  fuel  input  results  in  an  increased  steam 
output.  Modern  boilers  with  relatively  small  water 
storage  capacity  have  in  this  re.«pect,  as  in  others, 
a  great  advantage  over  older  t\  pes, 

d.  Side  capacitance  such  as  the  furnace  walls  that  ab¬ 
sorb  heat  when  the  boiler  output  is  to  be  increased 
and  release  it  when  output  is  decreased.  This  action 
corresponds  to  that  of  a  flywheel  which  prevents  an 
engine  fnmi  rapidly  responding  to  a  change.  Since 
air-cooled  and.  particularly,  water-cooled  furnace 
walls  store  less  heat,  their  effect  as  side  capacities  is 
reduced,  and  control  is  con.se<pientlv  improved. 

Speed  of  Corrective  Action 

If  the  corrective  action  in  a  system  with  time  lags 
woufil  he  just  enough  t«»  bring  the  sjstem  back  to  its 
control  point  after  load  change,  the  action  would  be  too 
slow,  the  controlled  variable  which  is  pressure,  would 
continue  to  change  in  the  meantime  and  a  control  within 
plus  or  minus  1  to  2%,  as  mentioned,  would  be  impossible. 

On  the  other  hand,  intensifying  the  corrective  action 
by  admitting,  after  a  load  increase,  more  fuel  to  a  furnace 
than  is  actually  necessary  but  obtaining  thus  a  faster 
action,  produces  overshooting.  \\  hen  the  boiler  pressure 
is  back  at  its  c»mtrol  point,  the  excessive  fuel  admission 
results  in  overcorrection.  This  changes  the  pressure  in 
a  direction  opposite  to  its  initial  deviation,  and  the  re¬ 
sulting  control  action  will  now  produce  undershooting. 
Oscillations  around  the  control  point  are  the  result. 

Stability 

Figure  2  shows  various  forms  of  respon.ses  of  a  con¬ 
trolled  variable  to  a  sudden  change  in  position  of  the 
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final  coiilrol  clciiieiit.  The  controlled  variable  may  he 
exjnessed  in  press^ure,  hei«hl  of  level,  temperature,  etc. 
The  shape  of  the-se  response  curves  expresses  the  stability 
of  the  system.  In  curve  a,  the  new  value  is  approached 
without  overshoot,  however  the  time  that  elapses  is  long. 
In  curve  h,  the  response  is  considerahly  faster.  I  here  are 
a  few  rapidly  subsiding  oscillations.  I  hey  are  usually  ac¬ 
ceptable  and  this  form  of  response  is  gi'iierally  considered 
the  most  desirable,  (lurve  c  shows  a  response  (»f  almost 
continuous  oscillations.  Needless  to  say  that  this  is  hardly 
the  purpose  of  automatic  control. 


The  Controller  and  the  Process 

The  purpose  of  the  controller  is  to  correct  for  dev  iations 
of  the  controlled  variable.  Such  correction  is  expected  to 
correspond  with  graph  h  in  Fig.  2.  In  order  to  obtain  this 
specific  form  of  response  it  is  necessary  to  tune  the  con- 
tr<dler  to  the  process  characteristics.  The  process  may  be 
the  boiler,  an  air-conditioned  room,  a  heat  exchanger  or 
what*'ver  unit  that  is  under  control.  The  characteristics 
consist  of  resistances,  capacitances,  and  side  capacitances. 
.Sometimes,  these  characteristics  recjuire  adjustments  that 
are  hevond  the  range  of  a  specific  controller.  Since  there 
are  various  tvpes  of  controllers  and  of  control  actions 
available,  a  replacement  of  the  controller  may  become 
necessary  to  obtain  optimum  control  for  a  specific  process. 
All  this  reijuires  judgment  of  the  controller  and  the  process 
in  their  mutual  relationship.  Process  and  controller  are 
combined  into  an  integrated  svstem  which  is  referred  to 
as  control  loop. 

If  the  fuel  admitted  to  a  boiler  would  control  the  steam 
flow,  this  would  he  an  open  loop  control  system.  It  is 
hardly  ever  used  but  it  illustrates  the  principle  of  con- 
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Fig.  2.  Vorious  degrees  of  stability. 


Fig.  3.  Closed  loop  control  system. 

trolling  in  the  flow  direction  of  the  system,  that  is,  con¬ 
trolling  the  output  by  the  input. 

In  the  closed  loop  control  system,  the  output  controls 
the  input  and  an  interaction  of  the  various  elements  re¬ 
sults  such  as  illustrated  by  the  block  diagram  in  Fig.  d. 
The  pressure  controller  shown  as  a  block  is  the  master 
controller.  All  other  controlling  elements  are  considered 
part  of  the  boiler  proper.  Tbe  output  of  the  boiler  is 
steam  and  the  relative  magnitude  of  the  load  determines 
the  pressure  applied  to  the  controller.  Set  point  and  pres¬ 
sure  signal  are  compared  by  the  controller  and  the  dif¬ 
ference  which  is  the  error  is  the  controlling  signal  that 
is  applied  to  the  boiler  in  a  fashion  that  may  be  the  same 
as  that  illustrated  in  Fig.  1. 

Load  Changes 

With  a  steady  load  on  the  demand  side,  the  control 
system  should  be  quiet  and  the  record  of  the  controlled 
variable  should  follow  one  straight  line,  unless  some  out¬ 
side  disturbances  occur.  The  latter  possibility  is  ignored 
for  the  time  being.  The  controller  initiates  action  when 
the  load  changes.  These  changes  may  follow  any  one  or  a 
combination  of  the  patterns  illustrated  in  Fig.  4. 

The  question  is  how  will  the  pressure  controller  and 
the  boiler  follow  such  load  changes. 

Step  Function  Response  of  a  Boiler 

A  simple  method  to  determine  how  a  boiler  follows 
a  step  change,  such  as  illustrated  in  Fig.  4,  consists  in 
simulating  this  change.  Worthwhile  information  can  be 
obtained  bv  this  method  as  will  be  shown.  Certain  pre- 
re(]uisite.s  are  necessarv  to  make  the  test  under  operating 
conditions,  such  as 

1.  Absence  of  load  changes  during  the  test. 

2.  No  objection  to  a  limited  change  of  steam  pressure 
during  the  test. 

3.  Means  to  record  the  steam  pressure. 

4.  Automatic-to-manual  transfer  switch  and  provision 
for  manual  loading  of  final  control  element. 

The  arrangement  is  illustrated  in  Fig.  5.  The  master 
pressure  controller  is  disconnected  and  the  master  signal 
is  manually  controlled  instead.  A  sudden  manual  change 
of  the  master  signal  results  in  a  steam  pressure  change 
which  is  recorded  and  called  the  step  function  response. 

It  is  possible  to  read  from  the  step  function  response 
all  the  resistances,  capacitances,  and  side  capacitances  of 
the  boiler  in  a  lump  sum,  and  to  determine  what  control 
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Fig.  4.  Patterns  of  load  cFange. 

action  is  best  suited  and  for  what  values  the  various 
adjustments  should  be  set. 

Some  basic  forms  of  stej)  function  responses  are  illus¬ 
trated  in  Fig.  6.  These  are  highly  idealized  patterns  but 
they  do  contain  the  main  components  of  practical  re¬ 
sponses.  Fig.  0-a  illustrates  the  step  input — the  sudden 
manual  change  of  the  signal  x  which  under  normal  oper¬ 
ating  conditions  of  the  system  is  the  output  (»f  the  master 
controller. 

Process  without  Sell-regulation 

The  response  of  Fig.  6-b  is  not  possible  with  a  boiler 
installation,  mainly  because  of  heat  losses  in  flue  gas  and 
through  furnace  walls.  This  kind  of  response  is  typical  of 
a  process  which  stores  up  potential  energy  at  a  constant 
rate  without  altering  the  energy  losses  that  may  occur 
as  an  inherent  characteristic.  A  boiler  drum  may  be  an 
example,  because  if  the  inlet  flow  is  increased,  the  level 
w  ill  rise  indefinitely  as  illustrated  in  Fig.  C-b.  A  process 
that  responds  in  this  form  is  said  to  have  no  self-regula¬ 
tion. 

The  rate  of  response  is  expressed  by  the  ratio  of  the 
response  and  the  time  in  which  this  response  takes  place 
and  it  is  equal  to  y/t. 

Process  with  Sell-regulation 

The  response  of  an  actual  boiler  installation  w  ill  more 
likely  approach  that  of  Fig.  6-c,  although  modified  by 
other  characteristics  that  are  to  be  discussed.  Figure  6-c 
expresses  that  an  increase  of  fuel  admission,  together 
with  the  corresponding  amount  of  air,  would  increase  the 
steam  pressure  not  indeterminedly  but  only  to  a  new 
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point  of  balance,  due  to  the  increased  losses  of  heat  in 
all  its  forms. 

Response  Rate  ol  the  Boiler 

The  response  curve  is  determined  by  two  conditions, 
namely  the  response  rate  of  the  boiler  and  the  process 
gain.  The  response  rate  is  the  change  of  controlled  vari¬ 
able  per  unit  time  for  maximum  step  change.  It  differs 
from  the  response  speed  insofar  as  the  latter  term  is  re¬ 
served  for  the  response  at  any  point  of  the  curve  for  what¬ 
ever  the  step  change  may  be.  The  maximum  sj)eed  of  re¬ 
sponse  is  identical  with  the  mayimum  slope  of  the  curve 
or  the  maximum  ratio  y/t.  hile  for  the  process  w  ithout 
self-regulation,  the  ratio  y/t  is  constant  throughout,  it 
varies  when  the  process  has  self-regulation.  This  is  ob¬ 
vious  from  Fig.  6-c.  In  this  case  the  maximum  is  coinci¬ 
dent  w  ith  the  point  at  which  the  process  begins  to  respond 
to  the  step  input.  The  slope  of  a  line  drawn  tangent  to 
this  point,  as  Is  done  in  F'ig.  7,  would  express  the  speed 
of  response.  The  response  rate  is  obtained  as  follows: 

In  Fig.  .7,  the  step  change  is  a  change  of  the  output  ttf 
the  master  controller;  that  is,  the  master  signal.  This  can 
be  generalized  by  stating  that  any  controller  has  an  out¬ 
put  signal  and  it  Ls  this  change  of  output  signal  that 
produces  the  process  response.  The  out[)ut  signal  of  a 
pneumatic  controller  is  compressed  air,  generally  chang¬ 
ing  through  a  pressure  range  of  3  to  15  psi.  Varying  it 
by  2.1  psi  changes  it  through  0.2  times  its  maximum 
change.  If  steam  pressure  is  the  controlled  variable  and 
if  the  response  curve  indicates  that  upon  a  step  change 
of  controller  output  of  2.4  psi,  the  steam  pressure  changed 
loo  psi  |»er  minute  at  the  maximum  slope  of  the  curve, 
then  the  response  rate  of  the  boiler  would  be  expresse«l 
by  l(K)/0.2  =  5(M)  psi  per  minute  for  maximum  step 
change. 

Figure  7  illustrates  the  response  of  the  same  process 
for  various  magnitudes  of  step  changes  in  controller  out¬ 
put  signal.  \\  hile  the  maximum  speed  changes  with  the 
magnitude  of  step  change,  the  response  rate  is  of  course 
the  same  because  it  is  expressed  for  the  maximum  change 
of  controller  output  signal. 


Fig.  5.  Boiler  step  function  response. 
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Process  Gain 

I  hc  second  eoiulition  lo  (lelerinine  tlie  response  curve 
is  llic  process  <rain.  It  is  tlie  total  cliatifie  in  nia<initude 
of  the  controlled  variable  that  would  result  from  clianpinfi 
the  controller  output  signal  through  its  full  range.  Thus, 
if  for  the  same  0.2  change  of  controller  output  signal,  the 
st(*am  j>ressure  changes  20  psi,  then  the  process  gain  is 
20/0.2  =  1<M)  j)si. 

Designating  the  j)rocess  gain  hv  g,  and  the  response 
rate  hv  r,  the  two  can  he  comhined  in  what  is  commonK 
called  the  time  constant  hy  writing 
T  I  =  g/c 

Inserting  the  numhers  of  the  previoius  example,  the 
result  is  a  time  constant  of 


Ti  =  =  0.2  minute 

.)(M) 

Keturning  for  a  moment  to  a  process  without  self¬ 
regulation,  it  is  (juite  evident  that  its  gain  g  is  infinite, 
hence  its  time  constant  i.s  also  infinite. 

Other  Definitions  of  Time  Constant 

Duite  freijuently,  the  time  constant  is  defined  differentK. 
although  its  magnitude  is  alwa\s  the  same.  I  he  only  dif¬ 
ference  is  that  it  can  he  obtained  hy  various  mathematical 
metlntds.  I'hus.  one  definition  of  the  time  constant  is  that 
it  expre.^ses  the  time  which  the  controlled  variable  needs 
to  pass  through  6.‘T2'c  of  its  total  change.  Since  in  the 
previous  example  the  total  change  is  20  psi,  the  pressure 
w  ill  change  through  the  first  12.04  psi  w  ithin  0.2  minutes. 

This  is  illustrated  in  Fig.  7,  together  with  a  grajihical 
method  to  obtain  the  time  constant.  Kesponses  are  shown 
to  three  step  inputs  which  differ  in  magnitude.  The  final 
levels  that  are  obtained  are  }  i.  }/>,  and  }  ;{  respectivelv. 
Tangents  are  drawn  to  the  maximum  speed  of  the  re¬ 
sponses.  and  they  show  that  the  ratio  of  the  total  change 
of  controlled  variable  to  7’i,  is  t*(|ual  to  the  initial  speed 
of  response.  It  is  only  necessary  to  multiplv  this  ratio 
b\  the  magnitude  of  step  input,  which  mav  be  indicated 
by  /'.  to  obtain  the  response  rate  of  the  process.  T Tins 


V;, 


and  similarly 


^2 


where  r  is  used  with  suffixes  .4  and  2  to  indicate  that  dif¬ 
ferent  magnitude.s  of  step  change  are  involved. 

Furthermore,  the  total  change  of  the  controlled  variable 
divided  by  the  magnitude  of  the  step  change  is  equal  to 
the  gain.  Hence, 


V:, 


c  •  Response  of 
process  with 
self-regulation 


d  -  Response  of 
process  with 
dead  time,  T2 


Fig.  6.  Patterns  of  process  response. 


c 


which  is  the  same  expression  for  the  time  constant  as 
was  previously  obtained,  but  this  time  from  graphical 
interpretation  of  Fig.  7.  The  same  illustration  shows  that 
no  matter  how  big  the  step  input  is,  the  controlled  vari¬ 
able  always  reaches  63.2%  of  its  final  value  within  the 
same  amount  of  time  which  is  given  by  the  time  con¬ 
stant  Ti. 

Using  Fig.  7,  one  can  also  state  that  the  time  constant 
is  obtained  from  a  line  which  is  drawn  tangent  to  the 
initial  speed  of  response.  The  time  at  which  this  line 
reaches  the  final  value  of  the  controlled  variable  is  the 
time  constant. 

Process  with  Dead  Time 


.Substituting  this  in  the  previous  expression  gives  the 
follow  ing  e(]uation : 


or  it  mav  be  stated 


In  Fig.  6-d,  dead  time  T2  enters  into  the  response.  Dead 
time  is  simply  the  time  that  elapses  before  there  is  any 
response.  For  example,  after  intensifying  combustion  in 
a  boiler,  some  time  passes  before  the  generation  of  steam 
responds  to  the  change. 

Dead  time  is  frequently  called  distance/velocity  lag 
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(  British  Standard  Glossary  )  because  it  is  due  to  the  neces¬ 
sity  that  a  change  has  to  be  propagated  at  a  certain  veloc¬ 
ity  through  a  given  distance  before  it  can  take  effect.  The 
widely  used  term  “dead  time”  is  preferred  here  lnH*ause 
i>f  its  conciseness. 

Dead  time  plays  a  most  important  part  in  judging  the 
stability  of  a  process. 

Multi-capacitance  Processes 

There  is  never  a  single  capacitance  in  a  boiler.  There 
is  the  capacitance  in  the  combustion  chamber,  that  in  the 
boiler  tubes,  that  in  the  boiler  drum.  Between  tbe  capaci¬ 
tances  there  are  resistances,  and  the  effect  of  a  step  change 
is  like  a  chain  reaction  where  one  member  after  the  other 
enters  into  the  succession  of  events.  The  result  is  a  com¬ 
posite  curve  as  show  n  in  Fig.  0-e.  Such  an  S-shaped  curve 
is  ty  pical  for  any  boiler  and  for  ‘he  majoritv  of  processes 
in  general.  The  sharp  distinction  between  the  time  con¬ 
stant  Tx  and  the  dead  time  T-^  is  lost.  The  concept  of  these 
two  time  components,  however,  is  so  important,  as  will 
be  seen  later,  that  an  approximation  is  used  which  |)roves 
to  be  sufiiciently  accurate. 

It  was  mentioned  that  a  line  drawn  tangent  to  the  initial 
s|)eed  of  response.  Fig.  7,  intersects  the  final  value  of  the 
time  response  after  time  Tx-  The  initial  s{>eed  of  response 
in  this  case  was  equivalent  to  the  maximum  speed  of 
response.  In  the  S-shaped  curve  of  Fig.  6-e,  the  maximum 
slope  or  speed  of  response  is  in  the  bend  of  the  .S’ — at  the 
point  of  inflection.  A  line  is  then  drawn  tangent  to  the 
response  curve  at  the  jjoint  of  inflection.  The  points  of 
intersection  w  ith  the  abscissas  of  the  minimum  and  maxi¬ 
mum  values  of  the  response  curve  are  marked.  The  time 
between  the  two  points  is  considered  the  time  constant  Tx- 
The  time  between  the  step  input  and  the  first  of  the  twf» 
points  is  the  dead  time  T^- 

Sfep  Function  Response  of  a  Controller 

To  make  use  of  the  data  obtained  in  the  description 
of  the  process  response,  it  is  necessary  to  describe  various 
controller  actions,  such  as: 


Fig.  7.  Step  function  response  of  some  response  with  various 
magnitudes  of  step  inputs. 


Set  point 


a  •  Input 


e  -  Proportional 
position  action 

ibo 

y 


b  •  Two  position 
action 


c  •  Single  speed 
floating  action 


f  •  Proportional 
■  plus  •  reset 
action 


x*-^  y(l-Ht) 


g  •  Proportional 
•  plus  •  reset  ■ 
plus-rate  action 


x»-i^[ya+it)-FD^] 


Fig.  8.  Step  function  responses  of  controllers. 

1.  Twri-position  action 

2.  Single-speed  floating  action 

.‘1.  Proj)ortional-speed  floating  action. 

4.  Proportional-position  action 

.5.  Proportional  plus  reset  action 

(>.  Proportional  |)lus  reset  jilus  rate  action 

In  describing  these  actions,  it  is  coiuenient  (and  in 
agreement  with  ,\.  S.  M.  F.  terminology  I  to  consider  a 
final  control  element,  for  examjde,  a  control  valve  as  |)art 
of  the  controller.  The  output  is  then  the  position  of  a 
final  cmitrol  element  rather  than,  for  example,  the  output 
signal  of  a  master  pressure  controller.  The  position  is 
assumed  to  be  linear  with  the  (uitput  signal.  I'liis  is  not 
necessarily  so,  but  the  deviation  from  linearitv  «an  <udy 
l»e  afforded  because  control  conditions  mav  permit  the 
imperfection.  Since  linearity  can  be  a.ssurne*!.  this  means 
that  the  output  signal  can  always  be  substituted  for  the 
position  of  the  final  control  element,  and  vice  versa. 

Some  rate  of  flow  is  usually  the  manipulat(‘d  variable, 
that  is,  the  (piantitv  regulated  bv  tbe  final  control  element 
in  order  to  maintain  the  controlled  variable  at  its  set  point. 
Frequently  ,  the  change  of  |)osition  of  the  final  control  ele¬ 
ment  is  not  proportional  to  a  change  in  manipulated 
variable.  This  will  be  discussed  in  a  later  article.  It  is 
assutiKMl  here  that  the  relation  between  final  centred  ele¬ 
ment  and  manipulated  variable  is  such  that  the  resulting 
change  of  controlled  variable  is  proportiemal  to  the  change 
of  position  f»f  the  final  control  element.  In  a  jeressure 
coniroller.  for  examj)le,  a  change  of  20%  of  valve  positiem 
is  as.‘iumed  to  change  the  flow  such  that  the  pressure  also 
changes  through  20%;  of  its  controlled  range. 

The  step  function  response  of  a  controller  describes 
tbe  form  of  its  output  signal  if  an  iiqiiit  step  signal  is 
a|>|)lied.  The  responses  of  different  t\j)es  of  control  action 
are  illustrated  in  Fig.  o.  I'wo  successive  step  itqnits  are 
applied.  Initially  the  input  is  equiyalent  to  the  set  point. 
At  time  /|,  the  input  signal  is  increased  to  a  new  value. 
■At  time  /o,  a  second  step  is  introduced  yvhich  lovyer.s  the 
itq)ut  below  the  set  point  by  twice  the  magnitude  of  the 
firs!  step  change.  P'or  two-position  and  single-speed  fh»at- 
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Fig.  9.  Liquid  level  control  system. 

iiig  controller,  step  inputs  are  of  the  same  absolute  magni- 
tinle.  as  will  he  shown. 

riie  responses  are  descrihed  in  the  following,  under  the 
heading  of  the  resj)ective  control  actions. 

Two-Position  Action  for  Processes  without  Dead  Time 

Figure  V  illustrates  a  Fujuid  level  control  system.  A 
solenoid  valve  controls  the  How  into  the  tank.  The  con¬ 
troller  includes  two  metal  rods  rn  and  n,  which  form  part 
of  an  (‘lectric  circuit  that  is  closed  thrmigh  the  ground 
connections  as  indicated.  The  li(|uid  itself  and  the  tank 
walls  are  electric  conductors.  In  the  condition  shown,  the 
level  w  ill  rise  until  it  reaches  metal  rod  m.  At  this  point  an 
electric  relay  is  energized  and  locked  in  that  shuts  down 
the  solenoid  valve.  The  valve  remains  chxsed  until  the 
level  drops  far  emtugh  to  open  the  circuit  through  metal 
rod  n.  At  this  point  the  relay  is  unlocked  and  another 
relay  is  energized  and  locked  instead  to  maintain  the  valve 
open  until  the  level  ri.ses  again  to  rn.  There  are  only  two 
input  signals  |)ossihle,  either  calling  for  flow  or  n(»t  calling 
for  flow.  The  output,  as  illustrated  in  Fig.  8-b  is  similarly 
limited  to  two  alternative  positions. 

riie  process  illustrated  in  Fig.  9  has  self-regulation 
since  the  flow  out  of  the  tank  increases  with  the  height 
of  the  level  due  to  head  pressure.  W  ith  the  same  rate  of 
li(|uid  flowing  in.  the  speed  of  response  becomes  slower 
as  the  level  rises.  I  he  process  response  is  hence  compar¬ 
able  to  Fig.  0-c. 

Let  the  process  he  started  up  with  an  empty  tank.  The 
solenoid  valve  is  fullv  open  and  the  level  rises  along  the 
process  curve  a  illustrated  in  Fig.  10.  On  reaching  level 
)  1,  the  solenoid  valve  closes.  The  level  now’  begins  to  drop 
along  the  inversed  process  response  curve  h.  On  reaching 
level  )  2  the  valve  opeas  again.  The  difference  hetw’een 
)  I  and  )  2  corresponds  to  the  difference  in  lengths  between 
electrodes  rn  and  n  in  Fig.  9  and  is  called  the  differential 
gap  of  the  controller. 

The  smaller  the  differential  gap  of  the  controller,  the 
.shorter  is  the  j)eriod  T  in  f  ig.  10,  and  the  greater  is  the 
number  of  times  per  minute  of  oj)ening  and  closing  the 
solenoid,  that  is,  the  frequency  of  its  oj)eration.  flow  large 
this  frecjuency  can  he,  is  largely  a  (juestion  of  life  ex¬ 
pectancy  of  the  solenoid  valve,  contacts  and  associate 
e(juipment.  1  he  fre<|uency  can  he  reduced  for  a  given 
process  by  widening  the  differential  gap.  This  means, 
however,  that  the  level  in  the  tank  will  oscillate  between 
wider  limits. 


Another  factor  which  determines  the  period  T  is  the 
process  response.  A  process  with  a  large  time  constant, 
that  is  a  slow  process,  will  have  a  longer  period  T  which 
is  equivalent  to  saying  that  the  slower  the  process,  the 
smaller  can  the  differential  gap  be  chosen  and  hence  the 
closer  are  the  limits  within  which  a  process  can  be  con¬ 
trolled,  for  the  same  frequency  of  solenoid  valve  operation. 

Since  response  curves  a  and  b  express  the  change  of 
level  for  a  fully  oj)en  and  fully  closed  valve,  respectively, 
it  can  be  deduced  that  the  response  would  be  slowed  down 
bv  operating  the  valve  between  two  positions,  for  example, 
Vi  open  and  %  open,  lligh-low'  or  bypass  adjustments 
are  usually  available  w  ith  solenoid  valves.  They  allow  the 
setting  of  any  limits  between  which  the  valve  will  operate 
and  thus  make  it  possible  to  operate  within  a  closer  dif¬ 
ferential  gap  w  ithout  changing  the  frequency  of  operation. 
The  limitations  of  this  method  are  given  by  the  magnitude 
of  load  change.  The  maximum  consumption  of  liquid  from 
the  tank,  for  example,  should  not  exceed  the  flow  capacity 
at  maximum  opening,  while  the  minimum  consumption 
should  not  be  less  than  the  flow  capacity  at  minimum 
valve  opening. 

The  period  T  depends  also  on  the  set  point  of  the  con¬ 
troller.  f  or  example,  controlling  between  levels  Y\  and 
Y'‘i-  Fig.  10,  results  in  a  larger  period  than  between  levels 
}  I  and  Yn.  In  general,  the  longest  period  can  be  obtained 
by  controlling  toward  either  the  upper  or  the  lower  level 
of  the  tank. 

Two-position  Action  for  Processes  with  Dead  Time 

Pas^sibly  the  most  fre(juently  used  two-position  con¬ 
troller  is  the  thermostat.  It  usually  forms  part  of  a  room¬ 
heating  system.  The  response  of  such  a  system  is  different 
from  a  li(juid  level  control  system  since  it  involves  dead 
time.  \\  hile  the  general  considerations  of  the  level  con¬ 
trol  system  hold  true  in  any  two-position  control,  the 
presence  of  dead  time  alters  some  of  the  conclusions.  It 
changes  the  response  of  the  sy  stem  as  illustrated  in  Fig.  11. 
The  graph  represents  the  condition  of  an  initially  cold 
room.  The  heating  system  had  been  cut  off  for  an  indefi¬ 
nite  time  and  is  started  up.  If  the  thermostat  contacts  were 
short-circuited,  the  temperature  would  rise  along  the 
dashed  line  up  to  a  level  which  is  determined  by  the  .self¬ 
regulation  of  the  system.  If  the  thermostat  cuts  the  heat¬ 
ing  system  off  at  1  o,  the  temperature  will  still  continue 


Fig.  10.  Two-position  control  action. 
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t(1  rise  somewhat  due  to  the  dead  time  which  delays  the 
effect. 

If  the  time  constant  is  sufhciently  long,  wliich  means 
a  more  gradual  slope  of  the  response  curve  in  Kig.  11. 
then  the  overshoot  is  correspondingly  reduced  and  it  is 
hence  the  relative  length  of  dead  time,  or  the  ratio  T-,./ I'l. 
that  is  responsible  for  the  overshoot. 

The  limiting  factor  for  two-position  control  in  proce.sses 
with  dead  time  is  therefore  the  ratio  T:;/Ti  which  produces 
overshooting  of  the  control  limits  and  hence  temperature 
variations  that  may  he  of  greater  amplitude  than  would 
be  desirable. 

There  are  several  methods  to  reduce  this  amplitude. 
The  most  obvious  one  is  to  reduce  the  differential  gap. 
Th  is  has.  however,  mechanical  limitations  due  to  back¬ 
lash  and  lost  motion.  In  a  bimetallic  thermostat,  for  ex¬ 
ample,  it  is  hardly  possible  to  reduce  the  differential  gap 
below  1.5  deg  F. 

Another  method  is  the  accelerator,  a  heater  element  in 
the  thermostat  which  is  energized  whenever  the  latter 
calls  for  heat.  The  sensing  element,  usually  consisting  of  a 
bimetallic  strip,  responds  to  the  additional  heat  of  the 
accelerator  and  therefore  cuts  off  the  heating  svstem  before 
temperature  1  2  is  actually  obtained  in  the  room.  This 
in  effect  reduces  the  differential  gap,  and  hence  the  over¬ 
shoot. 

A  third  method,  which  Ls  frequently  used  in  heat-treat¬ 
ing  furnaces,  consists  in  operating  at  a  slower  heat-pro¬ 
ducing  rate,  hence  at  a  longer  time  constant,  when  ap¬ 
proaching  the  set  point.  The  higher  rate  is  used  for 
starting  up  to  avoid  delays  and  the  lower  rate  reduces 
overshoot.  A  multi-position  controller  .switch  automati¬ 
cally  changes  from  one  rate  to  another  at  a  pre-set  tem¬ 
perature. 

Load  Changes  with  Two-position  Action 

Figure  12  shows  the  effect  of  load  changes  by  means 
of  three  curves,  namely,  the  load  curve,  the  curve  that 
shows  the  position  of  the  final  control  element,  and  the 
curve  with  the  fluctuations  of  the  controlled  variable. 
The  controlled  variable  is  assumed  to  be  tem{)erature  and 
the  process  response  is  considered  to  include  dead  time. 
1  he  final  control  element,  for  example  a  valve  in  a  steam 


Fig.  1  1.  Two-position  control  with  dead  time. 


Fig  12.  Effect  of  load  changes  on  two-position  control  for 
process  with  dead  time. 

heating  system,  is  shut  down  when  the  controlled  vari¬ 
able  reaches  the  temperature  To  at  /j.  however  due  to  dead 
time  there  is  some  overshoot.  \\  hen  the  temperature  be¬ 
gins  to  drop,  it  has  to  reach  1  1  before  the  valve  opens 
and  again  there  is  some  overshoot.  The  difference  between 
1  2  and  1  j  is  the  differential  gap. 

At  the  valye  is  closed  again,  but  shortly  after,  a  load 
change  occurs  that  calls  for  considerably  more  heat  in¬ 
put.  Since  the  valve  is  closed,  the  temperature  drops  at 
a  faster  rate  than  before.  This  is  ecjuivalent  to  a  shorter 
time  constant,  and  results  in  a  larger  T^/Ti  ratio,  hence 
larger  overshoot  as  ex|)re.ssed  in  the  graph.  The  tem¬ 
perature  finally  builds  up  again,  at  a  slow  rate  since  the 
load  continues  to  be  large  and  the  consecjuence  is  that 
the  overshoot  between  and  I,-,  is  small.  .Nevertheless,  the 
amplitude  of  oscillations  has  increased  considerably. 

A  similar  case  could  be  made  for  an  application  that , 
is  base«l  on  a  decrease  in  load. 

Conclusions  for  Two-position  Action 

In  conclusion  the  following  statements  can  be  made 
about  two-position  action: 

1. The  controlled  variable  oscillates  within  a  certain 
amplitude  above  and  below  the  set  point. 

2.  For  a  given  process  and  load,  the  amplitude  depends 
on  the  differential  gap. 

3.  The  minimum  differential  gap  is  generally  limited 
by  mechanical  conditions. 

•1.  In  a  process  without  dead  time,  the  minimum  dif¬ 
ferential  gap  is  also  limited  by  the  maximum  per¬ 
missible  frequency  of  o|>eration  of  the  final  control 
element.  The  frerpjency  increases  inversely  to  the 
time  constant  of  the  proce.«s.  Hence  processes  with 
short  lime  constants  are  not  suited  for  two-position 
action. 

5.  In  a  process  with  dead  time,  the  overshoot  is  the 
limiting  factor.  For  a  given  differential  gap  and 
load,  the  overshoot  depends  on  the  ratio  of  dead  time 
to  time  constant  (T2/T1).  Hence,  processes  with  a 
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Fig.  13.  Single  speed  floating  action. 

large  T-.>/Ti  ratio  are  not  suited  for  two-position 
control. 

().  A  number  of  remedies  are  available  to  improve  the 
response  of  a  two-position  controller,  such  as  high- 
low  or  b\pass  adjustments  in  solenoid  valves,  accel¬ 
erators  and  multi-position  controllers. 

7.  The  difliculties  caused  by  overshooting  increase  with 
load  changes. 

In  s|)ite  of  all  limitations,  there  are  a  great  number  of 
conditioas  in  boiler  and  related  control  that  allow  two- 
position  action  which  results  in  the  most  simple  and  gen¬ 
erally  the  most  economical  controller. 

Single-speed  Floating  Action 

Figure  13  illustrates  single-speed  floating  action.  The 
controlled  variable  is  a  liquid  level  head  which  is  applied 
as  pressure  to  a  bellows.  A  rise  in  level  will  increase  the 
pressure  and  produce  contact  between  C  and  A ;  decrease 
in  level,  contact  between  /f  and  C.  A  certain  amount  of 
pressure  change  mav  occur  around  the  midposition  of  C 
without  making  contact  on  either  side.  This  range  of 
pressure  change  is  referred  to  as  neutral  zone.  The  motor 
is  a  shaded-pole  reversible  single-phase  motor.  If  winding 
I)  is  energized,  it  rotates  counter-clockwise;  if  E  is  ener¬ 
gized,  clockwise — or  vice  versa.  Limit  switches  F  and  G 
are  provided  to  limit  the  motor  travel  to  1«>()  degrees  by 
means  of  a  cam  on  the  motor  shaft  which  actuates  the 
switches.  For  example,  if  contact  C  clases  on  A,  winding 
1)  energizes,  and  the  motor  rotates  counterclockwise  un¬ 
til  it  opens  contact  F,  deenergizing  w  inding  I).  No  further 
action  occurs  until  contact  G  closes  on  li  and  starts  the 
motor  in  clockw  ise  rotation. 

A  crank  rotating  on  the  motor  shaft  would  be  linked 
to  a  final  control  element. 

The  step  function  response  is  illustrated  in  Fig.  8-c.  As 
long  as  the  input  is  at  the  set  point,  the  floating  action 
is  zero.  As  the  input  decreases,  the  controller  starts  to 
move  at  constant  speed  and  when  the  step  input  is  re¬ 
versed,  the  motion  continues  in  opposite  direction.  The 
absolute  speed  is  always  the  same. 


Single-speed  Floating  Action  and  Processes  without 

Self-regulation 

Suppose  the  controller  illustrated  in  Fig.  13  positions 
a  valve  in  the  water  line  to  a  boiler  drum.  If  the  boiler 
drum  is  of  eijual  cross-sectional  area  throughout  its 
height,  and  the  valve  was  suddenly  ojxmed  beyond  the 
recjuirements  of  the  process,  the  level  would  rise  continu- 
ou.-ilv.  This  characteristic  expresses  the  process  without 
self-regulation  and  its  response  is  illustrated  in  F  ig.  Ob. 

L»‘t  tbe  system  be  initially  in  balanced  condition.  I  his 
is  sbown  in  Fig.  14  for  the  case  of  an  ideal  controller 
without  neutral  zone.  Hefore  time  /],  a  given  load  cor- 
resjionds  with  a  certain  valve  opening  which  assures 
enough  water  sujiply  to  maintain  the  controlled  variable, 
which  is  the  level  at  the  set  point.  At  time  0  there  is  a  load 
change,  the  steam  demand  increases  and  the  level  drops. 
F  rom  F  ig,  13  it  can  be  seen  that  as  a  result  of  this  change, 
contact  C  moves  on  li  and  energizes  the  motor  which 
opens  the  valve  to  increase  the  supply  as  shown  in  F  ig.  14. 
W  Idle  s  corresponds  with  the  supplv  flow  into  the  tank,  m 
represents  the  rate  of  liijuid  removed  in  form  of  steam. 
The  valve  opens  until  the  supply  s  equals  the  demand  rn, 
which  occurs  at  time  However,  at  this  point  it  is  not 
enough  that  supply  ecjuals  demand.  As  long  as  the  devia¬ 
tion  from  the  set  point  persists,  added  supply  is  required 
to  make  up  for  the  deficit  in  liquid  level.  The  valve  will, 
therefore,  continue  to  open  until  t.i  at  which  time  the  con¬ 
trolled  variable  recovers  the  set  point.  At  this  point,  the 
valve  is  open  too  wide,  because  the  excess  of  supply  to 
return  the  level  to  the  set  point  is  no  longer  needed.  The 
valve  begins  to  close,  I  ntil  t^,  however,  the  level  con¬ 
tinues  to  rise.  It  is  only  then  that  the  valve  has  obtained 
the  opening  rn  which  would  deliver  the  required  quantity 
— but  at  that  time  the  level  is  too  high.  Flence  the  valve 
goes  on  reducing  the  flow  until  the  required  level  is 
reached  at  tr,.  At  time  however,  the  situation  is  the  same 
as  it  was  at  time  ^i,  namely,  the  supply  is  not  sufficient  for 
what  the  load  demands.  The  cycle  starts  again. 

The  described  action  refers  to  ideal  conditions  only. 
As  soon  as  dead  time  is  added  to  these  conditions,  the 
respon.se  gets  worse.  Dead  time  may  exist  in  the  process 
as  well  as  in  the  controller. 

In  the  following  example  the  controller  is  assumed  to 
be  the  cause  of  the  dead  time,  because  the  motor  of  Fig. 


Load 


Supply 


Controlled 

variable 

(level) 


L  '2  *3  t4  tj 

Fig.  14.  Process  without  self-regulation  with  ideal  floating  con¬ 
troller  (no  neutral  zone). 
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Fig.  15.  Process  without  self-regulation  with  floating  controller 
(actuating  motor  coasting). 


13  coasts  slijilitly  Itefore  it  reverses.  The  effect  of  such 
coasting  is  illustrated  in  Fig.  15.  At  time  ti  the  load  in¬ 
creases  and  the  controlled  variable  begins  to  drop.  Action 
of  the  controller  gradually  increases  the  supply  reaching 
the  in-line  at  t  >,  from  which  time  the  controlled  variable 
begins  to  return  to  the  set  point  which  it  reaches  at  At 
this  point,  the  motor  should  reverse  but  due  to  coasting 
it  continues  its  movement  to  The  m-line  is  now  crossed 
at  try  and  an  increase  of  amplitude  in  the  response  of  the 
controlled  variable  is  already  visible.  From  fg  to  the 
motor  coasts  again  before  it  reverses  and  this  results  in 
a  further  amplitude  increment.  It  is  obvious  that  the  con¬ 
troller  will  rapidly  reach  its  maximum  amplitude,  lim¬ 
ited  by  mechanical  conditions,  and  will  continue  to  oscil¬ 
late  within  these  amplitude  limits.  Such  control  is  unde¬ 
sirable.  and  single  speed  floating  action  can  therefore  not 
be  used  w  ith  proce.sses  w  ithout  .self-regulation. 

Single-speed  Floating  Action  and  Self-regulation 

% 

The  previously  described  situation  changes  comjdetelv 
when  the  process  contains  self-regulation.  A  typical  ex¬ 
ample  is  an  air-conditioning  sv.stem. 

Suppose  the  motor  actuator  of  Fig.  13  positions  the 
damper  in  a  duct  admitting  warm  air  to  a  room.  The 
room  temperature  is  the  controlled  variable  and  the  bel¬ 
lows  in  Fig.  13  may  be  considered  gas-filled  and  sealed. 
On  a  droj)  in  temjjerature  it  contracts  and  contact  C 
moves  toward  li. 

If  the  control  was  disconnected,  and  the  flam|K>r  would 
be  manually  changed,  for  example,  toward  closure,  then 
the  temperature  would  drop.  This  drop  would,  however, 
not  continue  indefinitely  as  in  j)rocesses  without  self¬ 
regulation,  but  it  would  level  out  at  a  new  temperature. 
This  is  Ix'cause  with  the  decrease  of  room  temperature, 
the  heat  losses  through  the  walls  also  become  le«s.  The 
resulting  response  may  be  compared  w  ith  Fig.  6-c,  assum¬ 
ing  that  dead  time  can  be  neglected  and  that  the  system 
can  essentiallv  be  considered  as  single  capacitv. 


Figure  16  illustrates  the  action  of  such  a  system.  At 
time  ti,  a  sudden  increase  in  heat  demand  offsets  the  bal¬ 
ance.  The  tem|)erature  starts  to  drop  and  this  leads  to  a 
gradual  opening  of  the  damper  and  an  increase  of  warm 
air  supply. 

As  in  previous  examples,  the  s-line  expresses  the  posi¬ 
tion  of  the  final  control  element,  and  simultaneously  the 
flow  into  the  controlled  .system,  while  the  m-line  interprets 
the  flow  leaving  the  system,  which  in  the  present  case  is 
the  heat  loss  from  the  room.  This  flow  leaving  the  system 
is  no  longer  a  constant  as  in  Figs.  13  and  14.  but  becomes 
a  function  of  the  controlled  variable.  \\  hen  the  tempera¬ 
ture  drops,  the  heat  loss  diminishes,  which  is  expressed  in 
the  m-Iine.  Thus,  the  m-line  reflects  the  o,scillating  re¬ 
sponse  of  the  controlled  variable.  The  cross-over  of  the 
s-line  and  m-line  indicates  the  j)oint  where  the  supply  is 
e(jual  to  the  heat  loss.  This  ha|)pens  at  /j  and  from  this 
moment  on  the  tenijK'rature  begins  to  rise.  .At  /.,  the  .set 
point  is  reached  and  the  damper  begins  to  close.  The  fact 
that  the  m-Iine  is  no  longer  straight  but  is  deflected  in  a 
direction  that  shorten.s  the  time  until  tn  equals  s,  having 
thus  the  effect  of  a  damper,  leads  to  rapidly  subsiding 
cvcies.  The  control  system  is  stable;  the  process  with 
self-regulation  lends  itself  to  ccmtrol  by  floating  action. 

Figure  16  also  illustrates  the  fact  that  the  greater  the 
speed  of  the  damper  motor,  the  sooner  will  the  m-line  he 
reached,  and  the  smaller  will  be  the  amplitude  *)f  the 
temperature  oscillati«)ns.  This  is  true  for  an  ideal  sy.stem. 
but  dea<l  time  and  time  constant  must  again  be  taken  into 
account  f<»r  practical  applications.  I'he  magnitude  of  dead 
time  produces  (tvershoots  f<tr  reasons  (piite  similar  to  tluKse 
illustrate<l  in  Fig.  1.5.  The  difference  is  that  in  the  danqxxl 
responst'  of  Fig.  l(t,  the  resulting  oscillations  are  not  neces¬ 
sarily  of  increasing  amplitude,  hut  mav  rapidU  subside. 

The  floating  action  of  the  controller  provides  a  gradual 
corrective  action.  The  faster  the  process  response,  that  is. 
the  shorter  the  time  constant  as  compared  to  the  floating 
speed  of  the  controller,  the  less  w  ill  it  be  necessary  to  mo\e 
the  final  control  element  in  order  to  obtain  a  measurable 
change  in  the  controlled  variable,  and  hence  the  less  will 
l»e  the  amplitude  of  the  overshoot.  For  the  same  reasons, 
the  time  constant  of  the  measuring  element  should  be 
small  as  compared  with  the  floating  speed  of  the  controller. 

This  implies  rather  serious  limitations  *>n  the  floating 
speed  and  hence  on  the  speed  of  correction  when  loa<l 


Fig.  16.  Process  with 
self-regulation  with 
flooting  controller. 
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changes  occur.  As  long  as  these  load  changes  proceed 
slowly  themselves,  the  slow  corrective  action  is  of  minor 
importance,  however  if  these  changes  are  fast,  then  the 
time  that  elapses  before  the  controlled  variable  is  returned 
to  the  set  point  may  become  objectionably  long. 

I'he  conclusions  are  that; 

1 .  Single-speed  lloating  a<  tion  can  he  used  only  with 
j)roces.ses  with  self-regulation. 

2.  The  smaller  the  dead  time  and  the  time  constants, 
the  better  is  the  control. 

d.  The  lloating  speed,  and  hence  the  speed  of  corrective 
action,  has  to  be  shtw  relati\e  to  the  time  constants  of 
the  process  and  the  measuring  mean.s,  to  keep  the 
amplitude  of  the  oscillations  within  acceptable  limits. 

1.  rhe  relative  slow  corrective  action  |)ermissible  with 
this  type  of  control  action  becomes  metre  obvious  and 
hence  objectionable  in  processe,'*  with  fast  load 
changes. 

Proportional-speed  Floating  Action 

W  ith  pro|)ortional-sj)eed  floating  action,  the  speed  is 
pi etpoi lional  to  the  deviation  of  the  cetntrolleel  variable 
from  the  set  point.  I'he  action  of  such  a  controller  can  be 
faster  bv  far  than  that  of  a  single-speed  floating  controller, 
because  in  reducing  the  deviation  of  the  controlled  vari¬ 
able  and  bringing  it  back  to  zero,  it  automaticallv  slows 
down  the  floating  speed. 

It  is  usetl  nmsl  freipientiv  with  hydraulic  controllers 
and  thus  in  boiler  installations  where  not  only  the  advan¬ 
tages  of  projiortional-speed  floating  action  is  desirahle 
but  also  the  high  jiower  output  of  hydraulic  actuators 
such  as  in  large  dampers  and  heavv  hutterflv  valves. 

The  action  of  a  proportional-spml  lloating  controller, 
which  is  operating  with  a  so-called  jet  pipe,  is  shown  in 
Fig.  17.  Oil  enters  the  jet  pipe  and  leaves  the  tip  in  a  fine 
stream  which  is  directed  toward  two  receiving  orifices.  The 
je*t  pipe  is  free  to  swing  in  its  practically  frictionle.ss  hear¬ 
ings.  It  is  positioned  hv  a  signal  system,  usually  a  dia¬ 
phragm.  that  converts  the  controlled  variable,  for  example 
pressure,  into  a  force  that  is  applied  to  the  jet  pipe  as 
illustrated  in  Fig.  17.  This  force  is  oppost‘d  by  a  sjiring 
which  tries  to  move  the  jet  pipe  in  the  opposite  direction. 

I  he  resulting  position  is  proportional  to  the  magnitude  of 
the  controlled  variable. 

The  receiving  orifices  are  fixed  and  connect  to  an  actuat¬ 
ing  cylinder.  The  piston  in  this  cylinder  is  linked  to  the 
final  control  element  (valve,  damper,  e'tc.l. 

\\  ith  the  jet  pi|)e  in  mid-position,  the  oil  stream  leaving 
the  jet  pijie  is  eipially  divided  between  the  two  receiving 
orifices;  the  hylraulic  pressure  across  the  piston  is  equal. 
Disregarding  effects  of  load  on  the  piston,  the  latter  will 
stand  still  in  this  balanced  condition. 

If  the  jet  pipe  is  deflected  to  the  left,  as  illustrated,  the 
oil  stream  impinges  more  directly  on  one  orifice  than  on 
the  other,  the  pressure  acro.ss  the  piston  becomes  unequal 
and  the  piston  moves.  Oil.  under  this  condition,  is  re¬ 
leased  through  the  right  orifice.  The  larger  the  jet  pipe 
deviation,  the  greater  will  be  the  pressure  difference 
across  the  piston  and  the  faster  will  it  move.  This  holds 
true,  however,  only  within  the  limits  of  jet  pipe  deflection 
from  direct  impingement  over  the  left  orifice  to  direct 
impingement  over  the  right  orifice.  Stops  prevent  the  jet 
])ipe  from  moving  beyond  these  limits. 

I'he  compression  of  the  spring  which  balances  the  signal 


Fig.  17.  Proportional-speed  floating  action. 


force  is  adjustable.  The  amount  of  compression  determines 
the  magnitude  of  measurement  signal  required  to  obtain 
the  mid-position  of  the  jet  pipe.  This  is  equivalent  to  a 
set  point  adjustment. 

Thus  the  two  characteristics  of  proportional-speed  float¬ 
ing  action  are  obtained,  namely: 

1.  The  motion  of  the  final  control  element  continues  as 
long  as  the  deviation  of  the  controlled  variable  from 
the  set  point  persists  or  end  of  stroke  is  reached. 

2.  I'he  speed  at  which  the  final  control  element  moves  is 
proportional  to  the  deviation  of  the  controlled  vari¬ 
able  from  the  set  point. 

Figure  8-d  illustrates  the  step  function  response  of  a 
proportional-speed  floating  controller.  The  ratio  x/t  ex¬ 
presses  the  floating  speed.  It  is  proportional  to  the  devia¬ 
tion  of  the  input  signal  from  the  set  point.  At  t\  when  the 
input  signal  increases,  the  position  of  the  final  control 
element  begins  to  change  at  a  rate  which  is  given  by 


where  /  is  a  constant  which  is  called  the  floating  rate  of 
the  controller. 

7\t  t-2,  the  step  change  decreases  the  input  signal  such 
that  the  absolute  magnitude  of  the  deviation  is  now  twice 
from  what  it  was  before.  While  the  floating  rate  /  is  a 
constant,  the  floating  speed  x/t  increases  to  twice  its  previ¬ 
ous  value. 

F  igure  18  compares  the  response  between  single-speed 
and  proportional-speed  floating  action,  illustrating  for  the 
latter,  the  gradual  decrease  of  floating  speed  as  the  con¬ 
trolled  variable  approaches  the  set  point  by  contrast  with 
the  abrupt  change  of  the  single-speed  type. 
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Fig.  18.  Floating  speed  vs  deviation  of  single  speed  and  pro¬ 
portional  speed  floating  controllers. 

The  speed  x/t  of  the  step  respon.<e  is  now  expressed  by 
V,  and  hence 

V  -  f> 

The  floating  speed  v  is  limited  hy  the  maximum  speed 
that  can  be  obtained  from  a  given  controller.  The  limits 
within  which  the  equation  v  =  fy  holds  true  is  called  the 
floating  band  of  the  controller,  as  illustrated  in  Fig.  18. 
From  prev  ious  considerations  it  i.s  obvious  that  the  floating 
rate  should  be  as  high  as  possible  without  sustained  oscil¬ 
lations.  A  number  of  adjustments  are  available  on  the.se 
controllers  to  obtain  the  optimum  floating  rate. 

Adjustment  of  Floating  Rate 

For  a  single-capacitance  process,  the  floating  rate  /  of  a 
controller  can  be  determined  from  the  time  constant  Ti  of 
the  process  and  its  gain  g.  The  magnitudes  mav  be  ex¬ 
pressed  in  any  consistent  units.  For  example: 

f  =  floating  rate  of  final  control  element  in  inches 
per  minute  per  unit  change  of  controlled  variable 
g  =  process  gain  in  units  change  of  controlled  vari¬ 
able  per  inch  displacement  of  final  control 
element 

Ti  =  time  constant  in  minutes. 

In  Fig.  2,  three  possible  forms  were  shown  in  which  a 
controlled  variable  may  approach  its  set  point.  In  the 
upper  diagram  the  approach  is  without  any  overshoot,  in 
the  lower  one  a  practically  continuous  oscillation  results. 
It  was  pointed  out  that  neither  of  these  two  curves  repre¬ 
sents  conditions  which  are  generally  desirable,  while  the 
center  curve  is  generally  considered  the  best  solution. 


Curve  a  results  from  a  floating  rate  e(|ual  to 


A  floating  rate  that  exceed.s  this  magnitude  will  result 
in  some  form  of  overshoot.  However,  it  is  j)ossible  to  in¬ 
crease  the  floating  rate  sixteen  times  and  still  have  not 
more  oscillations  than  those  shown  in  the  center  diagram. 
In  this  ca.se,  each  successive  overshoot  is  Vj  <d  the  pre¬ 
vious  one,  a  characteristic  which  is  generally  called  '4 
decay  ratio,  and  the  floating  rate  is 


I  his  is  the  equation  which  should  be  used  in  the  vast 
majority  of  control  applications  a!id  which  will  give 
satisfactory  results. 

In  a  multi-capacitance  process  or  one  that  includes 
dead  time.  T^..  the  previous  rules  f(»r  adjustment  are  no 
longer  valid.  However, 


g  n'l  T:;> 


should  result  in  good  control,  provided  that  f  < 


0.6 


Suppose  a  tank  increases  its  level  by  5  ft  when  the 
control  valve  is  opened  1  inch.  Hence,  the  process  gain 
is  5  ft/in.  It  is  further  assumed  that  it  takes  4  minutes 
after  this  change  in  valve  pctsition  until  the  level  increa'^es 
by  3.16  ft  (63.2/f, ),  hence  the  time  is  to  be  4  minutes. 
I  he  resulting  floating  rate  for  Vt  <lecay  ratio  is 


f  =  . 


5X4 


=  0.2  inch  per  minute  |K-r  foot 
of  change  in  level 


On  the  other  hand,  a  room  heating  system  may  have  a 
dead  time  of  0.5  minute,  a  time  constant  of  3  minutes, 
and  a  process  gain  of  6  deg  F  per  inch  change  in  control 
valve  position.  In  this  case 


f  = - ,  .  0.1  inch  per  minute  per 

6(.  T  0..-)l  degree  change  in  tenq)erature 


0.6  0.6  ,  ,  ().(. 

Since—— - r~:,  -  —  0.2.  the  condition  of  f  < 

gT-  6  X  0..1  gTo 

is  fulfilled. 


These  examples  show  that  the  proportional-speed  float¬ 
ing  controller  is  still  rather  slow.  For  example,  the  tem¬ 
perature  control  system  responds  with  a  floating  speed  of 
0.1  inch  per  minute  to  a  temperature  change  of  1  deg. 
I'hi.s  means  that  it  takes 


1  deg  F  _ 

0.1  in/min.  X  6  deg  F/in. 


minutes 


before  the  controller  is  able  to  compensate  for  this  tem¬ 
perature  change.  Although  the  proportional-speed  floating 
controller  is  considerably  faster  than  the  single-speed 
type,  its  inherent  lag  in  corrective  action  is  still  large  and 
it  becomes  a  di.sadvantage,  particularly  where  fast  load 
changes  occur. 


Proportional-position  Action 

In  the  previously  described  proportional-sjieed  float- 
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ing  controller,  the  postilion  of  the  final  control  element 
is  independent  of  the  deviation  *tf  the  controlled  variable 
from  its  set  point.  As  long  as  the  deviation  persists,  the 
final  control  element  continues  to  move — as  long  as  its 
mechanical  limitations  allov\.  In  the  proportional-position 
controller,  however,  the  floating  speed  is  infinite.  It  re¬ 
sponds  with  its  maximum  action  immediateU.  In  this 
respect,  it  compares  with  the  two-position  controller.  The 
difference  is  that  the  maximum  response  of  the  propor- 
tional-po.siiion  C(»ntroller  becomes  a  function  of  the  devi¬ 
ation  of  the  controlled  variable,  while  in  the  two-position 
controller  the  response  occurs  always  between  the  same 
two  limits. 

Proportional-position  action  is  used  equally  well  in 
electric,  electronic,  hydraulic,  and  pneumatic  circuits. 
Figure  19  illustrates  a  pneumatic  application.  The  signal 
from  the  controlled  variable  i.s  applied  as  pressure  to  the 
signal  bellows.  An  increase  of  pressure  will  tend  to  rotate 
the  flapper  clockwise.  Ihis  brings  the  flapper  closer  to 
the  nozzle,  decreasing  the  opening  through  which  air  may 
flow  out. 

Supply  air  passes  through  a  fixed  restriction  and  then 
through  the  nozzle  to  atmo.sphere.  Due  to  the  movable 
flapper,  the  nozzle  tip  becomes  a  variable  restriction.  The 
air  flow  passes  through  two  successive  pressure  drops. 
*)ne  in  the  fixed  restriction,  the  other  in  the  variable  re¬ 
striction.  The  pressure  between  the  two  restrictions  is 
the  nozzle  back  pressure  and  it  will  assume  some  inter¬ 
mediate  value,  which  is  determined  by  the  flapper  posi¬ 
tion.  When  the  fla|)per  approaches  the  nozzle,  the  nozzle 
hack  pressure  increases.  \\  hen  it  moves  awav,  it  decreases. 

Since  relation  between  flapper  position  and  nozzle  back 
pressure  is  oidy  linear  within  relatively  small  pressure 
changes  and  since  the  flow  capacity  that  can  be  handled 
by  such  an  arrangement  is  rather  limited,  it  is  customarv 


Signal  from 
controlled  variable 


1 


Fig.  19.  Proportionol-position  action. 


Fig.  20.  Graphs  of 
proportional-position 
action. 


to  use  a  pilot  valve  which  increases  the  effect  of  the 
llapper-and-nozzle  arrangement.  This  valve  regulates  the 
air  flow  to  and  from  the  final  control  element. 

The  nozzle  back  pressure  is  applied  to  a  diaphragm 
in  the  pilot  valve.  Connected  to  the  diaphragm  is  the  plug 
of  a  three-way  valve,  which  connects  the  final  control 
element  through  the  supply  port  to  the  supply  air  and 
through  the  exhaust  port  to  atmosphere.  \^"hen  the  supply 
port  tends  to  close,  the  exhaust  port  opens,  and  vice 
versa.  Again  there  are  restrictions  in  series,  the  supply 
[)ort  and  the  exhaust  port.  Both  restrictions  are  variable, 
and  the  pressure  that  exists  between  them  is  applied  to 
the  final  control  element. 

Suppose  the  signal  from  the  controlled  variable  rotates 
the  flapper  clockwise,  the  nozzle  back  pressure  increases, 
the  exhaust  port  closes,  the  supply  port  opens,  and  hence 
the  pressure  between  the  two  ports  increases.  This  in¬ 
creased  pressure  is  not  only  transmitted  to  the  final  con¬ 
trol  element,  but  also  to  the  feedback  bellows,  which  now 
e.xerts  a  counter-clockwise  force  on  the  flapper.  This  is 
the  picture  of  a  force  balance  between  signal  bellows  and 
feedback  bellow.s.  Their  balanced  position  determines  the 
deflection  of  thd  balance  and  hence  the  signal  transmitted 
to  the  final  control  element. 

At  the  final  control  element,  this  pressure  is  converted 
into  a  force  and  balanced  with  the  force  of  a  spring.  The 
result  is  a  finite  position  of  the  final  control  element  which 
is  proportional  to  the  signal  from  the  controlled  variable. 

The  described  force-balance  has  been  arbitrarily 
chosen.  A  position  balance  is  frequently  used  instead  and 
contrarv  to  a  wides{)read  belief  there  is  no  reason  why 
the  force-balance  should  be  inherently  superior  to  a  posi¬ 
tion  balance. 

'I’he  step  function  response  of  a  proportional-position 
controller  is  illustrated  in  Figure  8-e.  It  mav  be  expressed 
by 


100  • 


where  P  i.s  the  proportional  band  in  per  cent  of  instru¬ 
ment  range. 

The  meaning  of  the  proportional  band  is  discussed 
later  in  detail. 

Offset 

The  most  important  limitation  of  a  proportional-posi¬ 
tion  controller  is  its  inability  to  return  the  controlled 
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Fig.  21.  Effect  of  proportional-bond  adjustments. 

variable  to  its  set  point  after  a  load  change  has  caused  a 
deviation.  This  is  illustrated  in  Fig.  20.  The  regulation  of 
the  supply,  indicated  by  the  center  curve,  corresponds  to 
the  output  of  the  controller.  The  change  in  controlled 
variable  expressed  by  the  htwer  curve  represents  the  input 
to  the  controller.  Since  in  the  proportional-position  con¬ 
troller  the  output  is  inversely  proportional  to  the  input, 
their  curves  must  corre.spond  with  each  other. 

•After  the  load  change,  the  controlled  variable  begins  to 
decrease  aiul  the  supply  rises.  Purpr>se  of  the  increase  in 
supply  is  to  bring  the  controlled  variable  back  to  its  set 
point.  However,  this  is  impossible  for  the  proportional- 
position  controller,  because  its  basis  is  that  controlled 
variable  and  supply  maintain  their  proportion.  The 
mechanism  does  not  permit  one  to  be  maintained  at  the 
set  point  while  the  other  oj)erates  at  a  higher  level.  The 
[»roportional-position  controller  can  onlv  reduce  the  de¬ 
viation,  but  cannot  eliminate  it.  The  remaining  deviation 
is  called  the  offset,  as  shown  in  Fig.  20. 

The  quality  of  proportional  position  factor  can  thus 
be  expressed  by  a  factor,  which  may  be  called  (J,  where 
(J  is  the  ratio  between  the  deviation  that  would  occur 
without  any  controller  to  the  allowable  offset.  W.  Oppelt 
has  shown  that  in  order  to  obtain  stable  control,  the 
quality  of  proportional-position  control  cannot  be  better 
than  approximately 


For  example,  a  feedwater  heater  is  to  raise  the  feed- 
water  temperature  to  180  deg.  For  a  given  steam  admis¬ 
sion  this  temperature  can  be  maintained  as  long  as  a 


certain  average  feed  water  demand  from  the  boiler  exists. 
However,  at  peak  periods,  the  temperature  would  «lrop 
to  1()0  deg  if  the  steam  were  not  regulated.  Sup|)o.se  it  is 
desirable  to  prevent  such  a  decrease  in  temperature  and 
to  limit  it  to  178  deg  by  means  of  an  automatic  controller. 
'I'he  required  (juality  of  control  is  then 

180  lf>(l 

()  1(» 

‘  1.80  -  178 

Let  the  time  constant  of  the  control  system  be  3  minutes 
and  the  dead  time  0.5  minute,  then  it  is  possible  by  means 
of  equation  (a)  to  determine  if  the  re(|uired  cpiality  of 
O  “  10  can  be  obtained.  Substituting  numbers  for  time 
constant  and  dead  time  in  K(j.  (a)  gives 

0.5  t  0.8  X  3 

()  = -  ^ - ^  .5.8 

'  0.5 

which  shows  that  the  desired  quality  of  control  of  Q  =10 
would  not  be  ontained  and  hence  the  proportional-posi¬ 
tion  controller  would  not  give  satisfactory  results. 

If  it  would  he  permissible  to  ha\e  the  water  enter  the 
b.dler  at  peak  loads  w  ith  17t»  deg.  which  means  to  increase 
the  allowable  offset  from  2  to  1  deg.  then  the  required 
(jualitv  of  control  is  reduced  to 

1.80  -  100 
*  1J50  1  ,(. 

and  the  proportional-position  controller  can  be  expected 
to  render  .«atisfact<»r\  control. 

Adjustment  of  Proportional  Band 

riie  proportional  band  is  the  change  of  controlled 
variable  necessary  to  mo\e  the  final  control  element 
through  its  full  stroke.  It  is  usually,  as  it  is  here,  ex¬ 
pressed  in  per  cent  of  the  total  measuring  range  of  the 
controlling  instrument.  An  instrument  with  total  range 
from  0  to  2(K)  deg  may  have  a  10%  proportional  band. 
This  means  the  final  control  element  moves  from  fully 
open  to  fully  clo.>ied  for  a  temperature  change  of  20  deg. 
The  {iroportional  bami  ma\  also  be  exjiressed  in  units  of 
the  controlled  \ariable  that  correspond  to  the  full  move¬ 
ment  of  the  final  control  element.  For  exanqile,  a  propor¬ 
tional  band  of  10  deg  mean.s  that  the  final  control  element 
moves  through  its  full  stroke  when  the  tem|)erature  of  the 
controlled  variable  changes  by  10  deg.  For  smaller  tem¬ 
perature  changes  the  movement  is  correspondingly  small¬ 
er. 

f  igure  21  illustrat(*s  both  the  offset  and  the  stability  at 
\arious  proportional  band  adjustments  for  a  specific 
process.  At  I’  =  11'.,  continuous  oscillations  result  al¬ 
though  offset  is  at  a  minimum.  A  proportional  band  of 
30' f  is  about  the  most  desirable.  I  nder  these  conditions 
each  successive  amplitude  is  Li  "f  die  previous  and  the 
oscillations  are  reduced  rapidly.  The  previously  outlined 
criterion  for  quality  of  proport i.tnal  control  i.s  based  on 
this  kind  of  response,  that  is.  the  Fj  decay  ratio. 

To  determine  the  proportional  band  of  a  recorder  con¬ 
troller  in  operation,  the  following  method  can  be  used, 
provided  the  minor  upset  of  the  process  required  for  the 
test  is  pemissihle.  The  procedure  is  as  follows: 

1.  Find  the  widest  hand  required  to  bring  the  controlled 
variable  into  continuous  oscillations,  such  as  the  14% 
curve  in  F5g.  21.  This  setting  is  called  the  critical 
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settiii".  r<)  obtain  it  begin  b>  adjus^ting  for  a  relatively 
large  prctportional  band,  as  example.  < .  Displace 
the  set  point  slightly — just  enough  to  make  the  record¬ 
ing  pen  start  to  respond.  Compare  the  resulting  curve 
with  those  of  Fig.  21.  If  it  is  of  the  same  characteristic 
as.  f(»r  example,  the  70%  curve,  this  mean  that  1/5  of 
.10%,  or  (//< ,  would  result  in  the  critical  response  like 
the  14%  curve  (which  is  1/5  of  70%  •  of  f  ig.  21.  Simi¬ 
larly,  if  the  sha|)e  is  more  like  the  20%  curve,  it  re- 
(juires  a  reduction  from  .10  to  about  20%  to  bring  the 
controlled  variable  into  continuous  oscillations.  Hy 
tr\ing  a  few  hand  settings,  it  is  possible  to  find  a  point 
where  oscillations  just  begin  to  become  continuous. 

2.  Once  the  critical  setting  is  found,  double  the  ])ropor- 
tional  hand.  For  example,  if  the  critical  setting  is 
1*  =  lO/f ,  then  the  suitable  proportional  hand  for  the 
process  is  1‘  —  20/7. 

I  his  simple  rule,  as  do  all  the  following,  recjuires  cer¬ 
tain  (]ualifications.  It  is  based  on  linearities  throughout, 
hut  sometitnes  this  is  not  even  approximately  true.  On  a 
feedwater  heater,  for  example,  the  temperature  may  be 
inihienced  hy  the  amount  of  throughput  as  well  as  hy  the 
steam  jtressure.  Hence  the  previous  test  should  he  re- 
j)eated  hy  keeping  the  set  point  constant  and  changing 
siighti)  the  steam  |)ressure.  W  hichever  method  results  in 
the  wider  hand,  should  determine  the  setting. 

'I’his  means  that  the  response  of  the  process  depends 
on  the  nature  of  the  load  change. 

Another  possible  non-liriearity  mav  exist  between  the 
change  in  position  of  the  final  control  element  and  the 
chatige  in  magnitude  of  the  controlled  variable.  Valves 
have  certain  characteristics  that  relate  the  lift  of  the  valve 
l)lug  to  the  How  through  the  ports.  These  characteristics 
have  to  match  the  process  in  order  to  change  the  con¬ 
trolled  variable  in  linear  relation  to  the  valve  lift.  If  this 
ideal  condition  is  not  even  a|)proximatelv  obtained,  then 
the  control  system  mav  he  stable  at  one  valve  position 
hut  unstable  at  another. 

There  are  j)rocesses  that  re(|uire  an  exceptionally  fast 
recovery  without  more  pronounced  oscillations  being 
objectionable.  In  this  case  the  })roportional  hand  may  be 
narrowed  accordingly. 

In  (»ther  proce.sses,  overshoot  is  most  undesirable  while 
speed  of  recovery  is  hardly  a  recjuirement.  This  would 
mean  a  wider  proportional  hand;  however,  it  would  also 
entail  a  consi«lerahle  increase  in  offset.  This  will  usually 
he  more  than  can  he  accepted  and  a  proportional  plus 
reset  controller,  as  described  later,  may  be  better  suited. 

W  hen  the  dead  time  and  the  rate  of  response  of  a  proc¬ 
ess  are  known,  the  previously  described  tests  are  un¬ 
necessary.  The  setting  is  given  hy 

P  =  c  T,. 

or  if  instead  of  the  rate  of  response,  it  is  the  gain  and 
the  time  constant  that  are  known,  then 


In  these  ecpiations.  the  symbols  mean: 

P  =  proportional  hand  in  per  cent  of  instrument 
range  (or  units  of  controlled  variable). 


Supply  air  To  final  control  element 


Fig.  22.  Proportionol-plus-reset  action. 

a  process  gain  in  per  cent  of  instrument  range 
(or  units  of  controlled  variable)  per  1%  (or 
inch  I  displacement  of  final  control  element, 
c  =  rate  of  response  in  per  cent  of  instrument 
range  (or  units  of  controlled  variable)  per 
minute  per  1%  (or  inch)  displacement  of 
final  control  element. 

Ti  =  time  constant  in  minutes. 

T^  =  dead  time  in  minutes. 

I'he  results  of  this  adjustment  are  again  such  that  the 
resulting  oscillations  are  of  the  ^  (  decay  ratio. 

Proportional-Plus-Reset  Action 

The  combination  of  proportional  speed  floating  action 
and  proportional  position  action  is  called  proportional- 
plus-reset  action.  The  result  of  this  combination  is  the 
elimination  of  offset.  ( Fig.  22  illustrates  proportional-plus- 
reset  action).  The  same  mechanism  as  in  Fig.  19  is  used 
for  this  example.  The  pilot  valve,  however,  is  ignored  for 
the  sake  of  simpler  presentation.  The  reset  bellows  is 
added. 

Suppose  that  initially  the  pressure  in  both  the  reset 
and  the  feed-back  bellows  is  equal  and  that  the  pressure 
in  the  signal  bellows  corresponds  to  the  set  point  pressure. 
The  tor(|ues  exerted  by  the  three  bellows  on  the  flapper 
balance  each  other.  If  the  signal  increases,  the  flapper 
moves  clockwise,  tending  to  close  the  nozzle.  This  results 
in  an  increase  of  nozzle  back  pressure  which  is  also  ap¬ 
plied  to  the  feedback  bellows.  The  resulting  position  of 
the  flapper,  and  hence  the  nozzle  back  pressure,  is  thus 
determined  by  a  new  balance  of  forces  excited  by  the 
bellows.  However,  the  increased  nozzle  back  pressure 
gradually  leaks  through  the  restriction  of  a  needle  valve 
designated  in  the  illustration  as  reset  rate  adjustment. 
In  doing  so  the  reset  bellows  continue  to  move  the  flapper 
in  the  clockwise  direction  which  began  with  the  action  of 
the  signal  bellows.  The  nozzle  back  pressure  continues  to 
rise  in  an  effort  to  increase  the  corrective  signal  to  a 
point  where  the  controlled  variable  finally  returns  to  the 
set  point. 

The  rate  at  which  the  air  flows  through  the  needle  valve 
depends  on  the  magnitude  of  the  pressure  differential 
across  it  and  hence  on  the  magnitude  of  the  deviation  of 
the  controlled  variable  from  its  set  point. 

F  igure  8-f  illustrates  the  step  function  response  of  a 
proportional-plus-reset  controller.  Its  mathematical  ex¬ 
pression  is 
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X  =  1  ^  4)  —  50% 

.j() 


Fig.  23.  Proportional-plus-reset  oction. 

100  ,  ,  .  , 

The  term  -p  y  corresponds  to  the  proportional-posi- 

100 

tion  action  of  Figure  o-e.  The  second  term  p-  yit  ex¬ 
presses  the  reset  action.  This  term  contains  the  propor¬ 
tional-position  action  hut  multiplies  it  by  the  minutes 
/,  during  which  the  deviation  of  the  controlled  variable 
persists.  It  also  includes  the  factor  /  which  determines 
how  many  times  per  minute  the  proportional-position 
action  is  re|)eated  by  the  effect  of  reset  action.  It  is  called 
the  reset  rate  and  expressed  in  re|)eats  per  minute. 

Comparing  Fig.  8-f  with  8-d  shows  that  the  floating 
speed  f  is  now  replaced  by  the  product  of  proportional 

band  and  reset  rate,  that  is  bv  -p-  I,  l)oth  factors  are 

coastants  given  by  the  respective  adjustments  of  the  con¬ 
troller,  but  their  effect  is  proportional  to  the  deviation  r 
and  the  time  t.  Reset  action  is  hence  nothing  but  the 
addition  of  proportional-speed  floating  to  proportional- 
position  action. 

The  meaning  of  the  reset  rale  is  further  illustrated  in 
Fig.  23.  In  this  case  the  initial  corrective  action  of  a 
pneumatic  controller  in  response  to  a  given  deviation  of 
the  c<»ntrolled  variable  is  an  increment  of  the  transmitted 
pressure  of  1.2  psi  which  is  due  to  proportional-position 
action  only.  This  corrective  action  is  increased  through 
the  effect  of  reset  action  by  4.8  psi  per  minute.  Hence 
the  reset  rate  /  is  equal  to  4  repeats  per  minute. 

Suppase  this  controller  has  the  usual  output  of  3  to  15 
psi  which  is  the  range  of  signals  it  transmits  to  the  final 
control  element.  The  corrective  action  at  t  =  0  is  due  to 
proportional-position  action  only.  It  is  1.2  psi  or  10% 
of  the  output  range  (15-3  =  12  psi  l.  Hence  x  =  10% 
at  t  =  0. 

If  the  proporti«tnal  band  I*  =  50''f .  then  at  I  =  0 

KX) 

X  =  p —  y  or  y  =  5  /c 

which  means  that  the  response  as  illustrated  was  caused 
by  a  deviation  of  the  controlled  variable  from  the  set 
point  of  5%  of  the  instrument  range.  Since  the  reset  rate 
I  was  stated  to  be  4  repeats  |K*r  minute,  it  follows  that 
after  one  minute 


which  expressed  in  j)si  of  controller  output  change  is  6 
psi.  This  is  a  figure  which  corresponds  with  the  gra|)h 
of  Fig.  23. 

The  adjustments  of  the  proportional  plus  reset  con¬ 
troller  may  again  he  made  either  by  experiment  or  by 
calculations  if  certain  factors  are  known. 

The  experimental  method  follows  the  steps  outlined  for 
proportional-position  control.  In  determining  the  critical 
setting  of  the  proportional  band  at  which  continuous 
oscillations  begin  to  appear,  the  reset  action  is  cut  out. 
The  time  in  minutes,  7’.  between  two  successive  maxima 
of  oscillations  at  the  critical  setting  is  measured.  The 
suitable  final  adjustment  of  the  proportional  band  is  the 
same  as  for  proportional  action  alone,  that  is,  twice  the 
critical  setting,  and  the  reset  rate  is 


Knowing  either  the  response  rate  and  the  dead  time, 
or  the  process  gain,  time  constant,  and  dead  time,  the 
adjustments  can  be  made  by  following  the  expressions 
in  the  e(juations 


as  applied  for  the  proportional  controller  alone,  and 


which  gives  the  reset  rate. 

Proportional-Plus-Reset-Plus-Rate  Action 

The  proportional  band  of  a  controller  can  otdy  be  re¬ 
duced  to  a  certain  point.  Beyond  this  point  the  control 
svstern  becomes  unstable.  The  magnitude  of  correction 
of  a  controller  for  a  given  deviation  of  the  controlled 
variable  de|)ends  on  the  proportional  band.  I  he  wider 
the  band,  the  smaller  and  hence  the  slower  is  the  correc¬ 
tion.  This  delay  is  a  handicap,  particularly  where  the  time 
constant  of  the  mea.suring  element  represents  an  addi¬ 
tional  delay. 

It  is  desirable  in  such  cases  to  increase  the  corrective 
response  of  the  controller  with  the  magnitude  of  the 
deviation.  I  his  gives  faster  response  but  one  which  slows 
down  as  the  controlled  variable  returns  to  the  set  p<»int 
in  order  to  prevent  excessive  overshooting  and  hence 
instability,  (^tnlrollers  mav  be  provitled  with  rate  action 
which  gives  the  desired  result. 

Occasionally,  j>roportional  a('tion  mav  be  provided 
with  rate  action  only.  However,  this  is  rather  rare.  More 
fr('«pientlv  the  cfmtroller  in  this  case  includes  also  reset 
action  and  becomes  a  proportional-plus-reset-plus-rate 
controller.  The  reason  being  that  a  proportional  con¬ 
troller  that  can  operate  with  a  narrow  j)roportional  band 
does  generallv  not  recpiire  reset  action,  since  the  offset 
is  insignificant. 

In  this  case,  however,  the  narrow  band  provides  (piick 
enough  corrective  res})onse  and  rale  action  is  hardly  war¬ 
ranted.  As  the  band  bec»»mes  wider,  the  response  is  slower, 
the  offset  larger,  and  reset  action  becomes  necessary  with 
rate  action  added  for  certain  condilion.s. 
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HEAT  LOSSES  FROM  BARE  PIPE 


Heat  is  lost  from  pipes  by  both  radiation  and  con¬ 
vection.  The  former  can  be  estimated  by  the 
Stefan-Boltzmann  formula: 

where  h,l A  —  Btu  transferred  by  radiation  per  hour 
per  square  foot  of  pipe  surface, 
e  =  emissivity  of  the  pipe, 

T\  =  absolute  tempjerature  of  the  pipe, 

F  -f  460, 

Tj  =  absolute  temperature  of  the  sur¬ 
roundings,  F  -f  460. 

Heat  transferred  by  convection  can  be  determined 
by  the  Rice-Heilman  formula  which  resulted  from 
work  done  at  Mellon  Institute,  as  follows: 

where  hdA  =  Btu  transferred  by  convection  per 
hour  per  square  foot  of  pipe  surface, 

C  =  a  constant  with  a  value  of  1.016  for 
horizontal  pipe  and  1.394  for  vertical 
plates, 

d  =  outside  diameter  of  pipe,  inches, 
r.T  =  absolute  average  temperature  of  hot 
body  and  surrounding  air,  F  -f  460, 
h  =  temperature  of  pipe,  def.  F, 

/*  =  air  temperature,  deg.  F. 

The  emissivity  in  the  radiation  formula  is  the 
“effective  emissivity,”  taking  ipto  account  the 
absorbtivity  of  the  bodies  receiving  the  radiation. 
An  emissivity  of  0.94  was  used  in  the  accompanying 
table  on  (oxidized)  steel  pipe;  a  value  of  0.44  is  used 
for  tarnished  copper  tube  and  0.08  for  new  bright 
copper. 

No  convection  formula  is  directly  available  for 
vertical  pipes.  However,  the  emission  can  be  as¬ 
sumed  to  be  closely  approximating  that  of  a  steel 
plate.  In  this  connection,  note  that  C  becomes 
1.394.  In  the  case  of  vertical  pipes,  d  in  the  con¬ 
vection  formula  is  not  the  diameter  of  the  pipe  but 
the  height  of  the  plate  (pipe)  in  inches,  in  which  the 
value  of  (i/d)®  *  becomes  constant  when  d  =  24 
inches.  Therefore,  the  convection  formula  for 
vertical  pipe  or  vertical  surfaces  becomes 

hc/A  =  1.39  X  -53 

where  the  terms  are  as  defined  previously. 

For  vertical  pipe,  the  radiation  is  the  same  as  for 
horizontal  pipe. 


The  tables  are  based  on  the  assumption  that  the 
outside  surface  of  the  pipe  is  the  same  as  that  of  the 
fluid  flowing  in  the  pipe;  this  is  not  strictly  true,  but 
is  close  enough  for  all  practical  estimating  purposes. 

Also  the  tables  assume  an  air  temperature  of 
70  deg.  and,  in  the  case  of  radiation,  a  temperature 
of  70  deg.  for  the  surrounding  walls,  machinery,  etc. 
It  can  be  seen,  then,  that  if  the  surroundings  are  at 
temperatures  appreciably  above  or  below  70  deg.,  the 
heat  transferred  by  both  radiation  and  convection 
would  be  appreciably  lower  than  or  above,  respec¬ 
tively,  the  values  given  in  the  tables.  Consequently, 
the  tables  should  not  be  used  for  cases  where  the  air 
temperatures  and  surrounding  bodies’  temperatures 
are  lower  than  60  deg.  or  hi^er  than  80  deg. 

The  convection  formulas  are  both  based  on  free 
convection  with  np  appreciable  air  motion  from  fans 
or  open  doors;  in  other  words,  the  tables  apply  to 
“still”  mr  conditions. 

In  the  formula  for  radiation,  values  for  e  other  than 
those  given  for  steel  and  iron  pipe  and  copper  tube  are: 


Emissivity  c 
0.08 


Surface 

Aluminum,  polished 

Aluminum  paint 

Brass 

Cast  iron 

Lead 

Nickel 

Paint 

Tin 

Non-metallic  surfaces 


Small  iron  pipes  of  ]/2  inch  size,  frequently  left 
uninsulated,  can  be  profitably  painted  with  alumi¬ 
num  paint  which,  with  little  effort,  serves  to  reduce 
the  emissivity  of  the  pipe  and,  consequently,  the  loss 
by  radiation. 

Although  the  emissivity  of  copper  pipe  is  sub¬ 
stantially  lower  than  that  for  steel  pipe,  so  that  the 
radiation  loss  is  less,  the  convection  loss  is  the  same 
for  copper  as  for  iron  where  the  conditions  are  the 
same.  Therefore,  it  is  not  true  that  there  is  no  reason 
to  insulate  hot  lines  because  they  are  made  of  copper. 

Many  tables  are  available  on  heat  losses  from  bare 
pipe;  most  of  them,  however,  are  on  the  basis  of 
either  “Btu  per  square  foot  of  pipe  surface  per  hour” 
or  “Btu  per  lineal  foot  of  pipe  per  degree  tempera¬ 
ture  difference  (between  pij)e  surface  and  air)  per 
hour.”  Note,  then,  that  the  accompanymg  tables  are 
in  Btu  per  lineal  foot  per  hour,  with  no  additional 
calculation  necessary. 
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Diameter 

of 

Pipe, 

Inches 


HEAT  LOSSES  FROM  BARE  STEEL  PIPE 


HORIZONTAL  PIPES 


Temperature  of  Pipe,  Deg.  F. 


Temperature  Difference,  Pipe  to  Air,  Deg.  F. 


Heat  Loss  per  Lineal  Foot  of  Pipe,  Btu  per  Hour 


6o 


82 

io6 

too 

131 

123 

160 

152 

198 

173 

224 

212 

275 

252 

327 

303 

393 

342 

444 

381 

496 

464 

603 

546 

709 

697 

906 

00 

L/1 

1114 

1003 

1305 

”73 

1527 

1314 

1711 

1385 

1802 

1529 

1990 

924  1109 


709  890  1088  1306 

906  1137  1391  1671 

1399  1714  2060 


2634  3168 

2777  3339 


VERTICAL  PIPES 


Temperature  of  Pipe,  Deg.  F. 


Diameter 

of 

Pipe, 

Inches 


Temperature  Difference,  Pipe  to  Air,  Deg.  F, 


Heat  Loss  per  Square  Foot  of  Pipe  Surface,  Btu  per  Hour 


52 

65 

81 

71 

89 

III 

103 

141 
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METHODS  FOR  SUPPORTING  PIPE 

Pipe  Hangers  Approved  for  Use  in  Government  Buildings 


Left,  hanger  with  heavy  steel  rings  for  use  Hanger  for  jobs  where  space  will  not  permit 

with  pipes  carrying  steam  at  15  psi  and  the  use  of  adjusters  or  turnbuckles. 

over. 

Right,  support  for  low  pressure  steam 
lines,  or  water,  gas,  waste  and  vent  lines. 


Hanger  using  turnbuckle  for  adjustment. 
Pipe  clamp  is  made  of  %  in.  round  iron. 


Clamps.  Loose  on  hot 
pipes;  clamped  on 
cold  pipes' 


Bolt  head  or  nut 
or  rod  bent  over) 

.  r-4n - .  \ 

■ 

^Terra  cotta 

^Hanger  as 

or  concrete 

j  specified 

U  •  clamps  used  with  threaded  rod  support.  Hanger  for  use  with  terra  cotta  and  concrete 
Cfamp  is  tight  on  cold  pipe.  floor  construction. 
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METHODS  FOR  SUPPORTING  PIPE 


Solid  ring  hangers  with  wall  plate. 


Split  ring  hangers  with  wall  plate. 


%"U- clamp  I  Vs"  rods 


2"x2''  angles, back  to  back 
with  5/3"  spacers  between 

Group  type  hanger  with  angle  irons  bolted 
back  to  back  and  spacers  between  to 
permit  the  use  of  U-type  clamps  to  secure 
individual  pipes. 


Concealed  screw  or  electrician’s  hanger  to 
support  pipe  close  to  a  wall. 


®((t 

fyi  1 

j)  1 

y© 

010 


o  T  o 


0  (C 

^  0 

Left, button  type  swinging  hanger  flange  for 
supporting  lines  form  sloping  ceilings. 
Right.swivel  base  hanger  for  supporting  pipe 
at  an  angle 


Where  piping  is  to  be  supported  a  distance 
below  the  ceiling, either  round  or  rectangular 
flanges  are  used  to  hold  the  hanger. 


Drawings  Prasantad  through  Cooparafion 
of  J.  E.  York,  S.  Waymouth,  Matt. 
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AND  PRODUCT  INFORMATION  SERVICE 

Below  and  on  the  following  pages  are  given  brief  digests  of  the  advertiiernents 
appearing  in  this  month's  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mai* 
the  prepaid  postcard  to  request  Turther  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refei 
to  facilitate  obtaining  further  information  after  reading  an  advertisement 

NOTE:  All  advertisements  are  digested  here  except  those  received  too  late  for 
Inclusion.  The  Index  of  Advertisers  lists  all  the  advertisements  In  this  issue. 


ROOF  VENTILATORS.  Page  1.  Roof  ven¬ 
tilators  are  otTered  by  this  company  for 
any  air  or  fume  exhaust  problem.  Centri¬ 
fugal  and  vertical  discharge  models  are 
available  as  well  as  models  for  industrial 
air  removal  and  hot,  flammable,  corrosive 
fume  removal.  Bulletins  are  available. 
. lUm  102 


CONDENSING  UNITS.  Page  9.  A  complete 
line  of  air  conditioning  condensing  units 
is  offered  by  this  company  with  sizes  from 
>4  to  100  hp  and  self-contained  units  from 
3  to  10  hp.  Air-cooled  condensing  units 
are  also  available  for  outdoor  installa¬ 
tions.  Information  Is  available.  -.Hem  103 


CONVECTOR-RADIATORS.  Page  11.  Fin- 
and-tube.  convector-radiators  that  are  in¬ 
stalled  at  the  sill  or  wall  perimeter  are 
made  by  this  company  to  provide  pro¬ 
tective  comfort  along  the  cold  front  of 
a  living  or  working  enclosure.  They  are 
encased  to  look  more  like  furniture  than 
heating  equipment.  Publication  is  avail¬ 
able.  . It*m  104 


LINE  OF  PUMPS.  Page  13.  A  line  of 
pumps  is  offered  by  this  company  that 
features  quiet  operation,  low  inlet  con¬ 
nections,  and  accessibility  for  inspection. 
\  bulletin  on  each  type  pump  in  the  line 
IS  available . . Hem  105 


SOUND  CONTROL.  Pages  14-15.  A  5-ft 
sound  trap  replaces  80  ft  of  ordinary  duct 
lining  for  controlling  air  conditioning 
noise.  The  units  suppress  sound  in  low 
velocity  air  conditioning  systems  and  will 
silence  an  entire  system  or  selected  out¬ 
lets.  Information  is  available - Item  105 


AIR  CONDITIONING  LINE.  Page  16.  The 
line  of  air  conditioning  equipment  made 
by  this  company  includes  evaporative  con¬ 
densers  and  cooling  towers  to  100  tons, 
condensing  units  to  100  tons,  packaged 
units  to  SO  tons,  packaged  liquid  chillers 
with  room  console  units,  and  packaged 
air-cooled  units  for  residential  and  com¬ 
mercial  applications.  Information  is  avail¬ 
able.  . . . Item  107 


AIR  HANDLING  UNITS.  Page  17.  Over 
100  of  this  company’s  air  handling  units 
help  provide  quiet  service  at  a  hospital 
clinic.  In  addition  to  its  fans  the  company 
makes  vent  sets,  spray  coil  dehumidiflers 
and  air  conditioning  cabinets,  lowboy 
unit  heaters,  and  heating  and  chilled 
water  coils.  Information  is  available. 
. Item  lOS 


DUCT  LINING.  Page  18.  A  single  piece  of 
this  company's  glass  fiber  duct  liner  can 
be  cemented  to  metal  and  formed  in  the 
brake.  The  liner  requires  no  precision 
cutting  or  fitting  It  is  available  for  low. 
normal,  and  high  velocities.  Information 
is  available.  - - - - Item  109 


Use  the  postcard  below  for  cetelogs, 
as  Ad-Digest  items. 


AIR  DISTRIBUTION  EQUIPMENT.  Pages 
19-20-21.  This  company’s  equipment  was 
installed  to  handle  the  air  distribution 
requirements  of  New  York’s  Coliseum. 
Two  of  Its  temperature  mixing  units  on 
each  floor  supply  blended  portions  of 
heated  and  cooled  air.  Its  low  pressure 
diffusers  and  supply  and  return  grilles  are 
used  in  the  building’s  system  Information 
is  available.  _ _ _ Item  110 


AIR  FILTERS.  Page  22.  Air  filters  effi¬ 
ciency  graphs  are  discussed  by  a  filter 
engineer.  ’The  company  gives  filter  test 
data  according  to  the  procedure  adopted 
by  the  Air  Filter  Institute.  Information  on 
air  filters,  silencers,  spark  arresters,  oil 
separators,  and  liquid  and  grease  filters 
are  offered.  Information  is  available. 
. Item  111 


AIR  CLEANER.  Page  23.  The  filter  medium 
of  these  air  cleaners  carries  a  permanent, 
electrostatic  charge  that  attracts  and  cap¬ 
tures  fine  dirt  particles.  It  also  permits 
depth-loading  and  can  be  maintained  by 
washing  The  air  cleaner  can  be  used  with 
any  forced  air  heating  or  cooling  system 
using  panel  filters.  Details  are  availaole. 
. Item  112 


HEATING-COOLING  EQUIPMENT.  Pages 
24-25.  A  line  of  heating  and  cooling  equip¬ 
ment  is  offered  by  this  company  which 
includes  horizontal  and  vertical  discharge 
unit  heaters,  convector  radiators  in  floor, 
wall  hung  and  recessed  models,  radiant 


new  eauipmenf  and  me^Heit,  at  welt 


baseboards,  and  warm  air  baseboards.  An 
illustrated  booklet  is  available.  ..Item  113 


PACKAGED  BOILERS.  Page  26.  Packaged 
automatic  boilers  are  made  by  this  com¬ 
pany  in  sizes  from  20  to  500  hp  with  a 
guaranteed  OOr'e  efficiency.  Refractory 
baffles  and  brick  work  are  not  required. 
Bulletin  is  available. _ Item  114 


VACUUM  HEATING  PUMPS.  Page  27. 
Vacuum  heating  pumps  are  manufactured 
by  this  company  in  single  and  duplex 
models  with  capacities  from  2500  to  65,000 
EDR.  The  pumps  do  not  require  extensive 
maintenance  and  need  no  close  clearance 
adjustment.  Pump  literature  is  available. 
. Item  115 


BLOWERS.  Page  28.  Four  of  this  com¬ 
pany’s  blowers  operate  quietly  and  effi¬ 
ciently  in  the  finishing  department  of  one 
of  the  nation’s  most  modern  production 
plants.  They  were  designed  for  economi¬ 
cal,  dependable  performance  in  extreme 
heat.  The  company  offers  the  same  ser¬ 
vice  to  others.  Bulletin  is  available. 
. Item  116 


MECHANICAL  AIR  FILTER.  Page  30.  A 
mechanical  air  filter,  with  28»2  sq  ft  of 
filtering  area,  made  by  this  company,  was 
selected  for  Denver’s  Mile  High  Center 
The  unit  had  a  renewable  media  and 
measures  2  ft  x  2  ft  x  8  in.  Bulletin  is 
available.  . Item  117 
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boilers.  Page  31.  Steam  or  hot  water 
boilers  are  offered  by  this  company  for 
heating  or  processing  in  sizes  from  15  to 
600  hp  and  from  15  to  250  psi.  They  have 
four-pass  design,  hinged  doors  front  and 
rear,  and  centralized  automatic  controls. 
Bulletin  is  available. _ Item  IIS 


CIRCULATING  PUMPS.  Pages  32-33.  Cir¬ 
culating  pumps  are  designed  by  this 
company  specifically  for  quiet  operation 
in  liquid  heating  and  cooling  systems. 
T^e  pumps  have  sleeve  bearings,  ring- 
type  motor  mountings,  self-aligning  coup¬ 
lers.  mechanical  seals,  and  a  removable 
bearing  frame  for  easy  servicing.  Infor¬ 
mation  is  available. - .Item  119 


STEEL  PIPE.  Page  34.  Control  of  chemical 
composition  in  this  company’s  pipe  is  the 
first  requirement  assuring  maximum 
weldability.  Clean  beveled  ends,  uniform 
wall  thickness  and  diameter  means  the 
ends  line  up  well.  Information  is  avail¬ 
able . 120 


CAST  IRON  BOILERS.  Page  35.  Two  of 

this  company’s  boilers  were  only  slightly 
damaged  ^  a  Northeastern  flash  flood 
last  year.  ’I’he  boilers  have  rapid  steaming 
and  high  capacity,  low  maintenance,  and 
are  convertible  from  one  fuel  to  another 
Information  is  available. _ Item  121 


AIR  CONDITIONING  UNITS.  Page  36 
Packaged  units  or  central  systems  are 
available  from  this  company  in  capacities 
from  3-hp  to  a  plant  requiring  thousands 
of  tons  of  refrigeration.  Air  conditioning 
estimates  are  offered  . Item  122 


REFRIGERANTS.  Page  37.  A  Une  of  re¬ 
frigerants  is  offered  by  this  company  that 


102 


is  low  in  moisture  content  and  inter¬ 
changeable  with  comparable  fluorinated 
hydrocarbon  refrigerants  produced  by 
other  manufacturers.  A  folder  with  pre.s- 
sure  and  temperature  charts  is  available. 
. Item  123 


GATE  VALVES.  Page  38.  Gate  valves  are 
made  by  this  company  with  bronze  or 
nickel  alloy  wedges.  Bronze  gate  valves 
are  available  with  Monel  seat  rings  for 
200  and  300  psi  The  line  of  valves  offers 
different  patterns.  Information  is  avail¬ 
able.  . . Item  124 


HOT  WATER  STORAGE  HEATERS.  Page 
39.  One  of  this  company’s  hot  water  stor¬ 
age  heaters  supplies  330  gph  of  140  deg  F 
water  to  the  new  Air  Force  Texas  radar 
tower.  ’The  company  offers  a  full  line  of 
hot  water  storage  heaters,  convertors, 
and  instantaneous  heaters.  Heat  ex¬ 
changer  catalogs  are  available.  ..Item  125 


AIR  CONDITIONING  SYSTEM.  Page  40. 
Air  conditioning  systems  offered  by  this 
company  enable  designers  to  specify 
exactly  the  type  of  air  conditioning  their 
clients  need.  It  provides  individual  room 
air  conditioning  when  needed  and  means 
less  installation  time  and  cost.  Informa¬ 
tion  is  available  _ _ Item  126 


WATER  LEVEL  CONTROLS.  Page  41  A 
line  of  water  feeder  cut  off  combinations 
is  offered  by  this  company  to  guard 
against  low  water  levels  in  boilers.  Combi¬ 
nations  are  available  for  steam  boilers 
from  25  psi  to  higher  p-essure  boilers  up 
to  75  psi  for  both  steam  and  hot  water 
heating  Catalog  is  available. . Item  127 


ROOF  FAN.  Page  42  Roof  fans  with 
hinged,  circular  spun  hoods  and  fan  ven¬ 
turi  with  a  directional  baffle  are  available 
from  this  company  with  direct  drives 
from  400  to  34,000  cfm  or  with  belt  drives 
from  4000  to  20,150  cfm.  Catalog  with  spe¬ 
cifications  is  available  . Item  128 


COPPER  TUBE.  Page  4.”.  This  copper  tuba 
fabricator’s  distributors  like  the  service 
which  they  get  from  mill  to  distributor 
to  contractor.  ’The  company’s  service 
eliminates  delays  and  speeds  delivery  of 
its  copper  tube.  Information  is  available. 
. Item  129 


COPPER  TUBE  AND  PIPE.  Page  47  A 

standard  of  continuous  quality  control— 
from  raw  material  to  finished  product — 
has  been  developed  by  this  manufacturer 
for  its  copper  tube  and  pipe.  A  nation¬ 
wide  network  of  service  offices  and  mill 
depots  has  been  established  by  the  com¬ 
pany.  Information  is  available.  ..Item  130 


CEILING  AIR  CONDITIONERS.  Page  48 

Ceiling  air  conditioning  units  made  by 
this  company  heat  and  ventilate  a  new 
13.500-seat  coliseum  in  North  Carolina 
The  units  have  a  combined  capacity  of 
336,800  cfm.  Information  is  available. 
. Item  131 


VENTING  VALVES.  Page  49  A  compleU 
line  of  venting  valves  is  offered  by  this 
company  for  every  steam  and  hot  water 
system.  The  line  includes  main  vents. 
Universal  air  vents,  and  floats  and  traps. 
A  condensed  catalog  is  offered.  ..Item  132 


PIPE-RACKING  CHANNELS.  Page  50.  A 

line  of  channels,  clamps,  hangers,  con¬ 
crete  inserts,  and  rollers  is  made  by  this 
company  for  the  support  of  steam,  gas. 
heavy  water,  light  conduit  or  air  condi¬ 
tioning  lines.  'The  channels  require  no 
drilling,  welding  or  riveting,  and  the 
framing  is  completely  adjustable.  A  78- 
page  catalog  is  available. _ Item  133 


AIR-COOLED  CONDENSER.  Page  51.  Re¬ 
mote-type,  air-cooled  condensers  are  now 
made  by  this  company  for  big  tonnage 
air  conditioning  systems.  One  is  mounted 
on  a  supermarket  roof  and  is  used  with 
a  100-ton  system.  Bulletin  is  available. 
. Item  134 


CONTROL  SYSTEMS.  Pages  52-53.  The 
heating,  ventilating,  and  air  conditioning 
of  New  York’s  new  Coliseum  are  con¬ 
trolled  by  this  company’s  control  systems. 
In  the  offices,  individual  space  control 
is  obtained  with  heating-cooling  thermo¬ 
stats  regulating  unit  air  conditioner 
valves.  Information  is  available...  Item  135 


CABINET  UNITS.  Page  54  Cabinet  units 
are  made  by  this  company  for  steam  or 
hot  water  heating  and  chilled  water  cool¬ 
ing.  They  can  be  installed  upright  or 
inverted,  fully  exposed,  recessed  or  con¬ 
cealed  on  walls,  floors  or  ceilings  and  can 
be  used  with  or  without  ducts.  Bulletin 
is  available.  . . . . Item  136 


DATA  BOOK.  Page  55.  A  52-page  data 
book  is  offered  by  this  company  with 
photos,  engineering  and  design  features, 
specifications,  and  physical  data  on  cen¬ 
tral  station  air  conditioning  units.  The 
book  Includes  coll  data,  psychrometrlc 
chart,  selection  data,  temperature  charts 
and  tables,  and  fan  Information... Item  137 


VALVES  AND  TAPS.  P.age  56  In  a  41- 

building.  Newark  housing  project  thou¬ 
sands  of  this  company’s  radiator  valves 
and  traps  are  used  throughout  the  four 
big  central  heating  systems  The  com¬ 
pany  offers  float  and  thermostatic  traps 
for  every  heating  service.  Information  is 
available - - - ...Item  138 


AIR-COOLED  CONDENSERS.  Page  57. 
Air-cooled  condensers  are  available  from 
this  company  in  capacities  up  to  20  tons. 
■The  units  have  steel  cases  and  are  avail¬ 
able  arranged  with  either  blower  or  pro¬ 
peller  fans.  Ei^ineering  and  application 
assistance  is  offered. . . — Item  139 


BUSINESS  REPLY  CARD 

rniST  CLASS  PEBMIT  no.  SS,  sec.  84.9,  P.  L.  a  B.,  NEW  TOBK.  N.  T 


Air  Conditioning,  Heating  and  Ventilating 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 

AD-DiGEST  SERVICE 


TBMPSRATURK  CONTROL.  SYSTEM*. 

Fage  38.  Electronic  temperature  control 
jyatema  are  made  by  this  company  for  a 
zone  or  a  building.  Temperature  setting:, 
are  made  at  a  remote  center.  Sensing  ele¬ 
ments  are  available  with  adjustment 
levers  for  Individual  room  control.  Infor¬ 
mation  Is  available. _ Item  140 


HOT  PIPE  INSULATION.  Page  59.  This 
company’s  triple-zone  hot  underground 
pipe  insulation  was  selected  to  protect  1200 
ft  of  fuel  and  steam  lines  of  a  new  steam 
electric  station.  The  insulation  is  made  in 
three  types  for  varying  temperature 
ranges  up  to  320  deg  F.  Information  is 
available. . . Item  141 


AXIAL  FANS.  Page  60.  An  axial  fan  made 
by  this  manufacturer  is  an  integral  part 
of  the  duct  in  which  it  is  installed.  One 
can  choose  from  a  standard  line  of  over 
136  models,  specially  designed  to  meet  the 
needs  of  modern  industry.  Bulletin  is 
available.  _ Item  142 


GALVANIZED  SHEETS.  Page  61.  Any¬ 
thing  that  can  be  made  of  steel  sheets  can 
be  made  of  the  galvanized  sheets  manu¬ 
factured  by  this  company  because  the 
zinc  coating  will  not  chip  or  crack.  Tight 
crimps  and  locked  seams  can  be  made 
with  the  sheets  without  breaking  the 
coating.  Samples  and  information  are 
available.  - - Item  143 


BOILERS.  Page  62.  This  company’s  bpil- 
ers  were  selected  by  a  Tokyo  printing 
plant  to  automatically  supply  steam  to 
operate  automatic  printing  equipment. 
The  boilers  are  rated  on  nominal  ca¬ 
pacity  to  assure  reserve  power.  Informa¬ 
tion  is  available. - Item  144 


HIGH  VOLUME  HEATERS.  Page  63.  A 
line  of  high  volume  heating  and  ventilat¬ 
ing  units  is  offered  by  this  company  in 
17  sizes  ranging  from  1280  to  32.500  cfm 
and  in  eight  capacity  ranges  in  both 
standard  and  jet  tube  steam  coils.  Eight 
fan  discharge  arrangements  are  offered 
Catalog  is  available. - Item  145 


COPPER  WATER  TUBE.  Page  117.  Copper 
water  tube  for  refrigeration  and  air  con¬ 
ditioning  lines  can  be  worked  in  tight 
corners  because  the  solder  or  brazed 
joints  need  no  wrench  room  and  rust 
cannot  cloa  the  lines.  A  technical  ad- 
visory  service  is  available  for  assistance 
with  problems.  - Item  146 


WASTE  PIPE.  Page  119.  Acid  proof  pipe  is 
made  by  this  company  for  handling  corro¬ 
sive  wastes.  It  Is  installed  by  minor 
plumbing  methods  and  is  stocked  by  lead¬ 
ing  jobbers.  CaUlog  is  available.. Item  147 


BOILERS.  Page  121.  Integral-furnace  boil¬ 
ers  are  available  in  standard  sizes  to  4^- 
000  lb  steam  per  hr  at  pressures  to  235  psi. 
The  bolters  have  automatic  operation, 
fuel-air  ratio  control,  and  smoke  control. 
Two  of  them  have  been  In  service  for 
the  past  two  years  supplying  all  the 
needs  of  a  railroad  station.  Information 
it  available.  ----- — - - - — Item  148 


AIR  DIFFUSERS.  Page  125.  Air  diffusers 
with  diffusing  vanes  provide  air  patterns 
unlimited  without  blank-off.  The  diffusers 
are  made  with  square  and  rectangular 
outlet  design.  The  company’s  engineering 
staff  and  laboratory  resources  are  avail¬ 
able  . . . ...Item  149 


Circis  numbers  corresponding  to  tbe 
items  end  advertisements  in  which 
you  ere  interested,  print  your  name 
and  eddreM  cleerty.  Information  wi| 
be  sent  directly  from  manufacturers. 


DIRECT  FIRED  HEATERS.  Page  125.  Di¬ 
rect  fired  heaters  are  offered  by  this  com¬ 
pany  where  make-up  air  and  tempering 
;s  a  problem.  The  heaters  come  in  six 
models  and  66  sizes  from  200,000  to  2,000,- 
000  Btu  per  hr  capacities.  Complete  in¬ 
formation  and  specifications  are  available. 
. lUm  ISO 


UNIT  HEATERS.  Page  127.  Three  of  this 
company’s  new  i-way  unit  heaters  cover 
over  80%  of  a  100-ft  wide  building.  The 
heaters  are  made  for  use  with  steam  or 
hot  water  In  8  sizes  from  55,000  to  60,000 
Btu  per  hr.  Information  is  available. 
. Item  151 


HOT  WATER  GENERATOR.  Page  129  The 
hot  water  generator  made  by  this  com¬ 
pany  is  lined  with  baked-on  plastic  which 
is  heat  resistant  to  500  deg  F  and  leaves 
a  smooth,  non-porous  surface  that  is  easy 
to  clean.  Hot  water  generators,  heat  ex¬ 
changers,  air  receivers  and  storage  vessels 
are  offered  by  the  company.  A  34-page 
reference  catalog  is  available.  ...Item  152 


COPPER  TUBE.  Page  131  Copper  tube  Is 
offered  by  this  company  for  radiant  heat¬ 
ing  because  it  unrolls  easily  into  position 
on  ceiling  or  floor,  comes  In  60-  and  100-ft 
lengths,  and  can  be  connected  with  simple 
soldering  techniques.  The  tube  is  color- 
coded  for  identification  of  type  and  size. 
Information  is  available . . Item  153 


VALVES  AND  FITTINGS.  Page  133.  Four 
of  the  Navy's  newest  aircraft  carriers  are 
equipped  with  this  company’s  cast  steel 
and  bronze  valves,  pipe  fittings,  flanges, 
and  unions.  The  company  is  proud  of  its 
contributions  to  these  vessels.  Informa¬ 
tion  is  available. _ Item  154 


AIR  FILTERS.  Page  135.  Air  filters  made 
by  this  manufacturer  help  control  the 
atmosphere  and  lower  air  conditioning 
cost  at  a  world  famous  research  institute. 
The  filters  are  used  for  three  months  in 
the  air  conditioning  system  to  prevent 
dust  build-up  in  electrostatic  precipita¬ 
tors.  Information  is  available _ Item  155 


COOLING  TOWERS  AND  CONDENSERS. 

Page  137  Cooling  towers.  In  2  to  120-ton 
capacities,  and  water-cooled  condensers, 
in  1/3  to  25-ton  capacities,  are  matched  to 
work  with  each  other.  The  wetted  deck 
surfaces  of  the  towers  carry  a  20-year 
guarantee  against  rotting  or  fungus  at¬ 
tack.  The  condenser's  tubes  can  be  cleaned 
by  a  mechanical  cleaning  tube.  Detailed 
specifications  are  available. _ Item  156 


STEAM  GENERATORS.  Page  139.  Steam 
generators  for  oil  or  gas,  or  both,  are  of¬ 
fered  by  this  manufacturer  in  18  sizes 
from  20  to  600  bhp  for  pressures  up  to 
250  psi,  or  for  hot  water  heating.  The 
unit’s  4-pass  design  provides  5  sq  ft  of 
heating  surface  per  bhp.  Catalog  is  avail¬ 
able.  _ Item  157 


ADJUSTABLE  AIR  DIFFUSERS.  Page  141. 

Both  round  and  square,  adjustable  air 
diffusers  are  offered  by  this  company  in 
addition  to  a  new  slot  type.  The  diffusers 
blend  unobtrusively  with  the  architectural 
scheme  of  things.  Specifications,  engineer¬ 
ing  and  installation  information  are  avail¬ 
able.  . Item  15S 


INDUSTRIAL  MOTORS.  Page  143.  The 
cooling  surface  of  this  company’s  ribbed 
motors  prevents  insulation  failures  under 
normal  conditions.  The  engineered  part¬ 
ner  of  these  TEFC  motors  is  the  com¬ 
pany’s  control  system.  Information  on 
particular  applications  of  the  motors  is 
offered. _ Item  159 


REFRIGERATING  MACHINES.  Page  145. 
Single-stage  hermetic  centrifugal  refrig¬ 
erating  machines  are  made  by  this  com¬ 
pany  to  automatically  adjust  the  refrig¬ 
erating  capacity  to  cooling  needs.  Vari¬ 
able  inlet  guide  vents  regulate  the  quan¬ 
tity,  velocity,  and  direction  of  the  refrig¬ 
erant  gas  flow.  Information  is  available. 
. Item  160 


AUTOMATIC  FIRING  EQUIPMENT.  Page 

147.  Every  essential  component  is  built 
into  this  manufacturer’s  forced  draft  fir¬ 
ing  systems,  including  burner,  control 
panel,  forced  draft  air  supply,  and  fuel 
system.  The  firing  unit  can  he  applied  to 
any  type  of  boiler  and  fire  gas,  oil,  or  a 
combination.  High  or  low  pressure  gas  or 
oil  from  No.  2  to  6  may  be  used.  Specifica¬ 
tions  are  available. _ ftem  161 
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AIR  COKOITIONINO  EQUIPMENT.  Page 
U'lO.  One  of  seven  complete  lines  of  year- 
round  air  conditioning  equipment  offered 
l,y  this  manufacturer  includes  recessed 
room  units  and  recessed  console  models. 
Literature  is  available. _ Item  1S2 


LINE  OF  FILTERS.  Page  151.  This  line  of 
filters  for  ventilating  applications  includes 
automatic  air  filters,  viscous  panel  Alters, 
dry  panel  Alters,  electric  precipitators  and 
electric  mist  collectors.  Bulletins  describ¬ 
ing  each  of  the  Alters  are  available. 
_ _ Item  1(3 


PACKAGED  AUTOMATIC  BOILERS. 

Page  152.  Packaged  automatic  boilers  are 
available  from  this  company's  stock  for 
heating  and  hot  water  service  up  to  25  hp. 
They  are  offered  for  oil  and  gas  Aring  and 
can  be  supplied  with  coils  for  storage  or 
instantaneous  hot  water  service.  Bulletin 
is  available.  _ Item  1(4 


INSULATED  PIPING  SYSTEMS.  Page 
153.  A  recent  installation  of  over  600  miles 
of  pir>e  line  was  made  with  this  com¬ 
pany's  products.  A  new  catalog  of  pre¬ 
fabricated,  insulated  piping  systems  is 
available.  _ Item  1(5 


PORTABLE  CONTACT  PYROMETER. 

Page  154.  A  portable  contact  pyrometer  is 
made  by  this  company  for  taking  surface 
temperatures.  Eight  standard  Fahrenheit 
ranges  are  available  up  to  1200  deg  and  a 
selection  of  thermocouples  and  extension 
arms.  Bulletin  is  available. _ Item  1(( 


COUNTERFLOW  HEATERS.  Page  155. 
Ten  of  this  company's  counterAow  heat¬ 
ers  were  found  to  be  the  answer  to  the 
heating  requirements  of  a  Southern  plant 
which  required  a  conventional  system 
that  could  not  only  handle  normal  needs 
but  also  meet  varying  demands.  The  com¬ 
pany's  heaters  met  requirements  despite 
the  large  window  areas.  Literature  is 
available.  - Item  1(7 

104 


AIR  CONDITIONING  METHOD.  Page  156 
The  air  conditioning  method  offered  by 
this  manufacturer  provides  any  tempera¬ 
ture  and  relative  humidity  required. 
Humidity  control  is  a  separate  function 
from  heating  or  cooling.  Bulletins  are 
available  with  application  Information. 
. Item  1(8 


SCOTCH  BOILERS.  Page  157.  Scotch  boil- 
;rs  are  offered  by  this  company  for  pack¬ 
aged  heating  units.  The  area  of  the  boiler 
directly  exposed  to  the  radiant  heat  of 
combustion  is  a  greater  percentage  of  the 
total  heating  surface.  Ratings  are  moder¬ 
ate  but  extra  loads  can  be  handled  with 
larger  burners.  Information  is  available 
_ _ _ _ Item  1(8 


CONDENSATE  PUMP.  Page  157.  Conden¬ 
sate  pumps  are  made  by  this  company 
with  a  cast  iron  receiver,  in  capacities 
from  500  to  10,000  sq  ft  EDR.  Single  and 
duplex  units  are  available.  Bulletin  is 
offered. _ _ _ Item  170 


CAS  UNIT  HEATERS.  Page  158.  Sus¬ 
pended  gas  unit  heaters  are  made  by  this 
company  for  all  industrial  and  commer¬ 
cial  heating  requirements.  Gas-Ared  duct 
furnaces  are  also  made  for  heating  and 
heating-cooling  systems.  Catalog  is  avail¬ 
able.  _ Item  171 


CONDENSATE  WATER  REMOVER.  Page 
159.  An  automatic  unit  will  remove  hot 
or  cold  condensate  Auids  from  the  receiver 
tank  and  pump  it  to  an  outside  drain  or 
back  into  the  equipment.  It  has  a  centri¬ 
fugal  pump  delivery  of  4*2  gpm.  It  meas¬ 
ures  5‘(  in.  wide,  10  in.  long,  and  11?^  in. 
high.  Information  is  available. _ Item  172 


FIN  TYPE  COILS.  Page  159.  Fin  type  coils 
are  made  by  this  company  for  air  condi¬ 
tioning,  refrigeration,  and  heating  in  cop¬ 
per  or  steel  hot  galvanized.  Pipe  colls  are 
also  made  in  complicated  assemblies  or 
production  runs  from  any  type  of  pipe 
or  tubing.  Details  are  available... Item  173 


CENTRIFUGAL  VENTILATOR.  Page  159. 
An  aluminum,  belt-drive  centrifugal  ven¬ 
tilator  is  manufactured  by  this  company 
in  sizes  from  1000  to  16,500  cfm.  Direct 
drive  models  are  also  available  from  7-  to 
30-in.  sizes.  Catalog  is  available... Item  174 


LIQUID  DEPTH  GAGES.  Page  160  Re¬ 
mote  reading  tank  gages  are  available  in 
four  models  from  this  company  to  suit 
aln'.ost  every  industrial  installation.  The 
gages  can  be  installed  on  tanks  above  or 
below  the  ground  and  up  to  one-quarter 
of  a  mile  away.  They  can  be  obtained  in 
multiple  units  on  a  single  panel  and 
mounting  plate.  Bulletin  is  available. 
. . . . . . Item  175 


VIBRATION  CONTROL.  Page  161.  Vibra¬ 
tion  and  noise  control  units  made  by  this 
company  permit  the  installation  of  heavy 
boilers,  compressors,  and  fans  on  roofs 
without  transmitted  vibration  to  Aoors  be¬ 
low.  A  booklet  on  upper  Aoor  installations 
and  a  bulletin  on  vibration  control  speci- 
Acations  for  air  conditioning  equipment 
are  available.  _ _ _ Item  176 


REFRIGERANT  INDICATORS.  Page  163. 
Refrigerant  indicators  are  made  by  this 
company  in  sizes  'a  or  a  in.  for  small  air 
conditioners  or  refrigerators  and  in  sizes 
to  1*8  in.  for  large  size  commercial  instal¬ 
lations.  The  indicators  have  a  pyrex  glass 
window  and  are  guaranteed  to  500  psi. 
Catalog  is  available.  _ Item  177 


heaters.  Page  163.  Direct  Ared,  warm 
air  heaters  are  made  by  this  company  in 
a  full  range  of  sizes  for  gas,  oil,  or  gas¬ 
oil  Aring.  A  gas-Ared,  infra  radiant  heater 
is  also  made  by  the  company  for  com¬ 
mercial  and  industrial  heating.  Bulletins 
are  available.  . Item  178 


Alp  FILTERS.  Page  163.  The  line  of  air 
Alters  offered  by  this  manufacturer  in¬ 
cludes:  a  viscous  type,  permanent  and 
cleanable,  in  1-  and  2-in.  thicknesses  for 
low  velocity  systems;  one  that  operates  at 
300  to  500  fpm  in  2-  and  4-in.  thicknesses; 
and  a  permanent,  cleanable  grease  Alter  in 
2-in.  thickness  for  range  canopies  and 
kitchens.  Bulletins  are  available.. Item  179 


UPAFT  gages.  Page  165.  Draft  gages  are 
made  by  this  company  from  a  solid  block 
of  clear  plastic.  A  variety  of  stationary 
and  portable  gages  is  offered,  each  with 
tubing  and  accessories.  Bulletin  is  avail¬ 
able.  . Item  180 


SPPAY  NOZZLES.  Page  165.  Choose  the 
spray  nozzles  that  give  proper  perform¬ 
ance,  with  exact  spray  pattern.  Impact 
spray  angle,  and  capacity.  A  48-page 
guide  to  spray  nozzle  selection  is  avail¬ 
able  with  complete  performance  data. 

- . — . - . Item  181 


AIR  DIFFUSERS.  Page  165.  The  line  of  air 
diffusers  offered  by  this  company  includes 
diffusers  for  cooling,  diffusers  for  cooling 
and  heating,  supply  and  return  diffusers, 
rectangular,  square,  and  half-round  dif¬ 
fusers.  Adjustable  diffusers  are  available 
as  well  as  1,  2,  3,  and  4-way  diffusers.  Cata¬ 
log  is  available. . Item  182 


ZONE  AIR  CONDITIONING.  Inside  back 
cover.  A  new  hospital  wing  is  completely 
zone  controlled  bv  seven  of  this  com¬ 
pany's  air  conditioning  units.  One  unit 
serves  the  requirements  of  eight  different 
zones.  Information  is  available.  ..Item  183 


AIR  CONDITIONING  CONTROL.  Back 
cover  Air  conditioning  control  systems 
are  offered  by  this  company  for  new  or 
existing  building  whether  single-  or  multi¬ 
story.  Operation  of  the  system  is  com¬ 
pletely  automatic  for  both  heating  and 
cooling.  Information  is  available..  Item  184 
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AD-DIGEST  SERVICE 


Exterior  view  of  the  Temple  of  the  Church 
of  Jesus  Christ  of  Latter-Day  Saints,  Los 
Angeles,  Calif. 


Details  01  the  air  conditioning  system 
installed  in  a  large  church  of  outstand¬ 
ing  design  in  Los  Angeles,  Calif.  A 
separate  building  houses  the  steam  and 
refrigeration  plant  to  serve  the  church. 


Church  Is  Fully  Air  Conditioned 


A\  air  ttUMlilitiiiiiig  system  capable  of  adjusting  its 
Operation  from  full  to  very  low  load,  is  functioning 
in  the  recently  completed  Temple  of  the  Church  of  ,|esus 
(ihri't  of  Latter-Day  Saints.  Los  Angeles,  Calif. 

The  (  hoice  of  s\'tem  was  finally  made  on  the  basis  of  a 
refrigeration  jilant  which  would  automatically  adjust  its 
capacity  to  the  loail  from  lOO^r  to  less  than  IOC,  if  need 
he.  Ihi-  was  deemed  necessary  hecan.^e  of  the  large  yari- 
ation  of  internal  loads  to  which  it  was  known  the  building 
would  he  -uhjerted.  Other  considerations  were  the  choice 


Separate  building  about  500  ft  from  the  Temple  contains  the 
steam  generating  boilers  ond  air  conditioning  equipment. 


of  a  machine  rerjuiring  minimum  maintenance  and  oper¬ 
ation  at  a  low  noise  leyel. 

The  steam  and  refrigeration  plant  is  housed  in  a  sepa¬ 
rate  building  located  approximately  .y(M)  ft  from  the 
Temjde  building.  The  floor  of  this  building  is  located 
some  L5  feet  below  grade.  At  this  same  level  a  tunnel  car¬ 
ries  all  the  chilled  and  hot  water  pipes  to  the  Temple 
building.  Two  steam  powered,  137-ton  Carrier  absorption 
water  chillers  are  installed. 

Heating  Load 

The  steam  plant  consists  of  two  174  hp  Kewanee  steel 
firebox  boilers  fired  by  Leahy  multi-jet  combination  gas 
and  oil  burners.  Normal  firing,  except  on  peak  winter 
days,  is  by  natural  gas  on  an  interruptible  basis.  Each 
boiler  is  capable  of  generating  6,000  lb  of  steam  per  hour 
at  12  psig.  Besides  furnishing  the  energy  to  operate  the 
refrigeration  plant,  steam  also  provides  domestic  hot 
water  requirements  and  hot  water  for  the  heating  system. 
This  is  accomplished  through  two  1300  gal  storage  water 
heaters  furnishing  loO  deg  water  to  serve  the  200  people 
capacity  cafeteria  and  other  domestic  requirements.  Two 
Ihdl  and  Gossett  convertors  supply  120  to  190  deg  water 
for  the  heating  coils  of  the  air  conditioning  units  located 
throughout  the  building.  Temperature  variation  is  con¬ 
trolled  by  the  heating  demand. 

Maximum  steam  rate  for  each  of  the  two  absorption 
machines  is  19.6  lb  per  ton  per  hour.  A  total  of  950  gpm 
water  chilled  to  45  deg  is  circulated  through  them.  The 
chillers  are  operated  in  steps  as  required  by  the  cooling 
load.  Each  chiller  further  automatically  modulates  its  ca¬ 
pacity  to  the  load,  according  to  demands  of  the  system. 
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Cooling  is  provided  by  these  absorption  type  units,  supplied 
by  a  separate  steam  plant.  A  phatograph  of  this  boiler  and 
equipment  building  appears  on  page  105. 


The  American  Blower  induced  draft  cooling  tower  circu¬ 
lating  1050  gpm  is  housed  within  a  louvered  extension  of 
the  steam  plant  building. 

Air  conditioning  of  the  huilding  is  accomplished 
through  twenty-three  American  Blower  air  conditioning 
units  serving  a  total  of  thirty  zones,  circulating  over  2.50,- 
(HX)  cfm  conditioned  air.  Conventional  low  velocity  duct 
svsteins  are  used  throughout.  Zone  temperature  control  is 
achieved  by  three-way  mixing  valves  on  both  the  chilled 
water  and  hot  water  supply  to  the  heating  and  cooling 
coils  of  each  zone  air  conditioner.  Keheat  of  some  zones 
is  employed  for  humidity  control.  Supply  air  distribution 
is  for  the  most  part  by  means  of  over  400  Anemostat 
ceiling  air  diffusers  and  high  side  wall  diffusers  mounted 
behind  light  soffits.  Air  is  returned  through  registers  lo¬ 
cated  on  low  outside  wall  points  wherever  possible.  Air  to 
all  but  three  zones  is  filtered,  with  \ir-Maze  electrostatic 
air  filters. 

This  church  was  designed  and  construction  supervised 
bv  Kdward  ().  .Anderson,  architect.  Salt  Lake  City.  The 
mechanical  design  was  prepared  bv  Williams,  Gritton  & 
W  ilde,  consulting  engineers,  also  of  Salt  Lake  Citv. 


Humidity  Generator  for  Testing 


.\  device  for  producing  .sudden  changes  in  relative  hum¬ 
idity  at  room  temperature  has  been  designed  and  con¬ 
structed  by  the  National  Bureau  of  Standards. 

The  equipment  was  developed  by  S.  Hasegawa.  B. 
Garfinkel.  and  A.  Wexler  of  the  Bureau's  Humiditv  Meas¬ 
urements  Laboratory  of  the  mechanical  instruments  sec- 
ton  as  part  of  a  program  sponsored  by  the  Navv  Bureau 
of  Aeronautics. 

(Growing  out  of  the  need  for  simpler  and  more  con¬ 
venient  methods  for  testing  meteorological  hygrometer 
elements,  the  device  is  used  to  measure  the  s|)eed  with 
which  such  elements  respond  when  the  humiditv  change- 
suddenly  from  one  fixed  value  to  another. 

.\  prompt  response  is  important,  for  example,  in  hv- 
grometers  attached  to  balloons  that  rise  swiftlv  through 
changing  air  strata;  a  lag  in  the  hygrometer's  response 
seriously  reduces  the  accuracy  of  its  continuously  recorded 
measurements.  .Another  application  to  which  the  humiditv - 
change  equipment  can  be  adapted  i.«  the  accelerated  aging 
of  hygrometer  elements  bv  rapid  humiditv  cycling. 

The  apparatus  consists  basicallv  of  two  closed  and  in¬ 
dependent  humidity  systems,  either  of  which  may  be 
connected  to  a  test  chanjber.  By  means  of  solenoid-con¬ 
trolled  valves,  the  chaniber  can  be  switched  ra|)idlv  from 
one  humidity  system  to  the  other.  Air  in  each  svstem  is 
kept  moving  by  an  oil-free  impeller-tv  pe  pump,  and  for 
an  air  flow  of  200  liters  per  minute  the  time  required  for 
the  change  from  one  humiditv  to  the  other  is  about  0.0.3 
sec  or  less. 

The  value  <»f  the  relative  humidity  in  each  svstem  is 
controlled  by  a  .saturated  salt  solution.  Held  in  a  cvlindri- 
cai  glass  chamber,  the  solution  is  made  up  as  a  slushv 
mixture  with  distilled  water  and  chemicailv  pure  salt.  It 
is  well  known  that  when  a  container  is  .sealed  and  air  is 
circulated  within  it  to  obtain  equilibrium  conditions,  the 
space  above  the  solution  assumes  a  cons  ant  relative 


humiditv.  1'he  preci>e  value  of  tin-  humidity  depends  on 
the  salt  used  and  also,  in  general,  on  the  temperature.  Fv»r 
the  purposes  (»f  the  pre.sent  apparatus,  however,  it  is 
possible  to  choo-e  salts  that  produce  the  required  relative 
humidity  and  which  have  a  small  or  negligible  tenq»era- 
lure  coefficient  at  room  temperature. 

In  each  humiditv  svstem.  the  air  is  driven  by  a  pump 
first  through  a  heat  exchanger,  which  brings  the  air  with¬ 
in  the  svstem  to  room  temperature,  and  then  conducted  to 
the  salt  solution  chamber  where,  bv  an  arrangement  of 
nozzles  and  baffles,  it  is  brought  in  intimate  contact  with 
the  solution.  From  the  salt  solution  chamber,  the  air  mav 
lake  one  <tr  both  of  two  paths.  It  mav  flow  through  a  by¬ 
pass.  and  return  directly  to  the  pump,  or,  when  the 
jtroper  valves  are  open,  it  may  |)as.-  through  the  test 
chamber  before  returning  to  the  pump.  When  the  valves 
are  set  so  that  the  system  is  connected  to  the  test  chamber, 
another  valve  in  the  by-pass  mav  be  adjusted  until  a 
flowmeter  indicates  the  desired  flow  rate  through  the 
test  chandler. 

During  the  time  that  one  of  the  .-v-tems  is  connected 
to  the  test  chamber,  the  air  in  the  other  continues  to  be 
circulated  by  its  pump.  Then,  when  the  electricallv  con¬ 
trolled  valves  switch  the  chamber  from  one  system  to  the 
other,  the  old  air  is  quickly  replaced  by  new. 

lo  provide  for  different  air  speed  recjuirements  and  for 
the  different  sizes  of  hygrometers  tested,  several  inter¬ 
changeable  test  chamlK*rs  are  used.  In  one  of  these  air 
speeds  up  to  570  feet  per  minute  have  been  attained.  The 
flowmeter  for  measuring  air  speed  i-  of  the  glass  wool 
linear  type. 

So  far  the  apparatus  has  been  used  principallv  for 
studies  of  an  NBS-designed  electric  hygrometer  element. 
In  these  studies,  a  check  was  made  on  the  relative  humid¬ 
ity  in  the  test  chamber  by  means  of  wet  and  dry  bulb 
thermometers.  It  was  found  that  the  relative  humiditv  is 
held  constant  within  about  2  percent. 
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Economics  of  House-Heating  Fuels 


Some  45  papers  were  presented  at  a  conference  spon¬ 
sored  by  the  Institute  of  Fuel  on  Domestic  Heating  in 
Great  Britain  and  devoted  to  present  knowledge  and 
trends  in  building  heating  fuels  in  England.  The  accom¬ 
panying  summary  on  the  conference  by  our  London  cor¬ 
respondent  emphasizes  the  great  difference  in  present 
practice  in  England  as  compared  to  the  United  States. 

IN  May  the  Institute  t)f  Fuel  organized  a  special  Con¬ 
ference  on  Domestic  Heating  in  Great  Britain.  The 
scope  was  by  no  means  restricted  to  the  heating  of  houses, 
large  apartment  buildings;  district  heating  was  included. 
Although  members  of  the  Institution  of  Heating  and  Ven¬ 
tilating  Engineers  were  authors  of  some  six  or  seven  of 
the  45  papers  presented,  it  was  appropriate  that  the  In.'^ti- 
tute  of  Fuel  should  be  the  organizers  because  many  of 
the  problems  and  argument  over  methods  of  heating 
<lerive  basically  from  the  fuel  situation.  The  result  has 
been  a  collection  of  authoritative  papers  .summarizing 
present  knowledge  and  foreseen  trends  as  regards  all  fuels, 
heating  methods,  design  of  dwellings  (including  several 
[tapers  by  women,  who  have  an  especial  interest  here), 
and  the  establishment  of  smokeless  zones.  In  addition  to 
the  texts,  most  of  the  papers  have  good  lists  of  references 
which  increase  their  value.  The  preprints  have  been  hound 
in  one  handy  volume  and  this  will  be  followed  by  a  second 
volume  carrying  late  papers  and  reports  of  discussion, 
the  set  being  obtainable  from  the  Institute  at  18  Devon¬ 
shire  St.,  London  W.l..  at  a  |)rice  of  one  guinea  (3  dol¬ 
lars  I . 

It  should  be  noted  that  ‘"all  fuels”  includes  electricity 
but  not  natural  gas.  The  U.  S.  Bureau  of  Mines  has  recently 
figured  that  the  United  States  has  been  having  a  pleasant 
holiday  with  nearly  two-thirds  of  its  fuel  needs  being  met 
by  oil  and  natural  gas,  and  that  from  now  on  there  will 
be  increasing  dependence  on  coal  and,  in  due  time. 
Uranium.  If  this  assessment  is  right,  electricity  for  heat¬ 
ing  will  become  of  increasing  intere.st  in  America. 

Reports,  Insulation  and  Puzzles 

ITie  last  really  good  stab  at  the  building  beating  prob¬ 
lem  in  Britain  was  made  towards  the  end  of  the  war  and 
published  as  “Post-war  Building  Studies  No.  19.”  It  is 
always  referred  to,  however,  as  the  Egerton  Report,  since 
Sir  Alfred  Egerton,  then  Profes.sor  of  Engineering  at  the 
Im|)erial  College  of  Science  and  Technology,  was  Chair¬ 
man  of  the  committee  which  produced  it.  In  an  intro¬ 
ductory  pajier  to  the  present  Conference.  Sir  Alfred 
reviews  the  conclusicuis  in  his  report  in  the  light  of  events 
during  the  pa.st  ten  years.  He  begins  by  pointing  out  that 
Benjamin  Franklin  noted  the  defects  of  British  heating 
methods,  and  propevsed  im[)rovement.s,  but  that  during  the 
follow  ing  century  we  failed  to  take  his  advice  and  are  still 
suffering  the  consecjuences.  The  present  pattern  of  fuel  use 
for  heating  is  something  like  60%  by  u.se  of  raw  coal, 
nearly  19%  by  electricity,  less  than  15%  by  city  gas, 
5%  by  coke,  and  less  than  2%  by  oil,  all  these  figures 
being  in  terms  of  coal  erpiivalent. 


Studies  have  shown  clearlv  that  the  thermal  efficiency 
of  whole  house  heating  is  not  mxessarily  the  main  factor 
in  the  total  annual  fuel  bill.  This  is  something  which 
turns  upside  down  the  economies  of  insulation  for  build¬ 
ings.  Intermittent  use  of  heat,  controllability  and  less, 
housework  are  all  in  favour  of  the  increased  and  increas- 
ing  use  of  electrical  energy  for  heating;  reduction  of 
atmospheric  pollution,  and  the  proportion  of  coal  which 
is  unsuitable  for  purposes  other  than  large-scale  steam 
raising,  work  in  the  same  direction. 

Experiments  by  the  Building  Research  Station  to  test 
in  practice  the  value  of  insulation  (which  could  be  shown 
theoretically  to  be  well  worthwhile,  in  spite  of  the  compli¬ 
cations)  produced  some  interesting  results.  Some  tenants 
of  the  better-insulated  houses  used  just  as  much  fuel  as 
those  in  houses  with  poor  insulation;  they  took  advantage 
of  the  insulation  to  obtain  a  higher  standard  of  comfort. 

Atmospheric  pollution,  smokeless  solid  fuels,  increased 
use  of  imported  oil,  building  insulation,  the  habits  of 
tenants,  these  are  but  parts  of  a  jumbo  jigsaw  puzzle 
which  Sir  Alfred  hoped  to  be  able  to  solve  but  in  his  con¬ 
clusion  he  has  to  confess  he  has  been  unable  to  do  so. 

Fuels  for  Heating 

Dr.  G.  E.  Foxwell  started  the  first  conference  session 
with  a  paper  on  the  question  of  what  fuels  Britain’s  do¬ 
mestic  heat  would  come  from  in  the  future.  He  concludes, 
and  his  opinion  must  be  respected  however  much  one 
may  disagree  with  it,  that  the  main  winter  space  heating 
load  w  ill  be  taken  by  solid  fuel  at  least  during  his  lifetime. 
He  is  an  older  man  than  your  Correspondent.  If  city 
smoke  is  to  be  reduced,  then  there  has  to  be  a  much 
greater  production  of  smokeless  solid  fuel.  No  city  in 
Britain  can  behave  like  Pittsburgh  and  forbid  the  impor¬ 
tation  of  particular  fuels;  its  citizens  would  go  cold  as  a 
result  because  the  smokeless  fuels  are  not  available  in 
sufficient  quantity.  Dr.  Foxwell  concedes  that  the  price  to 
be  paid  for  coke  suitable  for  burning  in  room-heating 
appliances  may  be  higher  than  the  present  price.  He  does 
not  realize  that  the  price  may  be  so  high  as  to  make  it 
more  expensive  than,  say,  oil. 

It  is  therefore  interesting  to  turn  to  the  next  paper 
in  which  J.  E.  Davies,  Chief  Technical  Officer  of  the  Gas 
Board  which  supplies  all  London  south  of  the  Thames 
and  the  counties  of  Kent.  Surrey,  and  Sussex,  where  there 
is  perhaps  a  population  equal  in  numbers  to  that  of  the 
.State  of  Illinois  but  no  coal  suitable  for  gas  manufacture. 
First  he  tells  one  of  those  unfortunately  true  fairy  stories 
which  devotees  of  Planned  Economy  would  like  to  use 
as  a  nail  in  the  coffin  of  Free  Enterprise.  After  the  war 
new  designs  of  open  fire  were  produced  to  burn  coke. 
These  were  more  efficient  with  coke  than  other  fires  wdth 
bituminous  coal.  Some  were  fitted  with  back-boilers  for 
water  heating.  So  that  the  water  would  be  sure  to  be  bot 
in  the  morning  the  fires  were  next  designed  to  burn  all 
night.  A  low  grade  of  coal  consisting  of  a  few  lumps  in 
some  black  dust  was  found  surplus,  called  “Nutty  Slack,” 
was  allowed  to  be  purchased  for  domestic  use  in  addition 
to  the  rationed  allowance,  and  was  advertised  as  a  means 
of  keeping  these  smokeless  fires  burning  overnight.  This 
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of  loBrsie  produced  as  much  smoke  at  night  as  a  well  run 
open  fire  produces  during  the  day,  but  nobody  could  set* 
it.  and  “wot  the  eye  don't  see  the  'eart  don’t  grieve.” 
Since  the  fires  would  not  now  go  out.  it  was  unnecessary 
to  go  to  the  trouble  and  expense  of  fitting  them  with  gas 
ignition.  This  made  it  practically  impossible  to  burn  coke 
in  them  anyway.  So  thou?ands  of  such  “improved”  fires 
are  in  use  all  over  the  country  burning  smoky  bituminous 
«<>al  with  no  better  efficiency  than  the  older  fire-grates 
the\  have  replaced. 

Davies  then  goes  on  to  compute  the  value  and  the  cost 
of  coke  and  of  special  smokeless  fuels  as  a  means  of 
arriving  at  a  price  to  be  paid  bv  the  consumer.  He  simplv 
shows  that  the  value  per  ton  is  oidv  some  12%  greater 
than  that  of  coal  i  supposing  that  the  consumer  is  allowed 
by  law  to  use  raw  coal).  On  the  other  hand,  the  cost  of 
manufacture  of  coke  is  1%  times  to  twice  the  cost  of 
coal  delivered  at  the  carbonising  plant.  It  is  not  surprising 
that  responsible  persons  in  the  gas  industry  are  beginning 
to  think  of  the  future  in  terms  of  cheap  methods  of  total 
gasification  of  coal,  elimination  of  expensive  carbonising 
plant,  and  the  eventual  disappearance  of  coke  as  a  do¬ 
mestic  fuel.  This  may  also  be  the  future  for  the  U.  S.  A.  as 
the  demand  for  gas  overtakes  the  supplv  of  natural  ga*. 
l»esear(  h  in  both  countries  is  dexoted  to  the  same  ends. 

Use  of  Electricity 

A  paper  of  considerable  interest  is  that  by  J.  W  .  Moule. 
Commercial  Officer  of  the  .''outh  of  Scotland  Electricitx 
Hoard.  This  Board  was  split  off  a  year  ago  from  the  llrit'L«h 
Klectricitv  Authoritx  bv  combining  two  Area  Hoards  (dis¬ 
tribution  and  sales  I  with  two  Generating  Divisions.  It 
is  an  interesting  experiment  in  utilitv  suppix.  The  rest  of 
England  and  W  ales  is  supplied  xvith  electricitx  under  an 
arrangement  in  which  all  |»ox\er  stations  and  high  xatitage 


Fig.  1.  Sectional  arrangement  of  electrode  hot  water  heater 
with  hand-wheel  control.  D — electrodes;  F — neutral  shields; 
G — hondwheel;  L — insulating  sleeves  which  separate  electrodes 
from  shields.  (Institute  of  Fuel) 


Fig.  2.  Typical  section  through  floor  of  apartment  building  at 
Kirkcaldy,  Scotland,  showing  electric  heating  elements.  A. 
Plaster  finish.  B.  Skirting  boord.  C.  Cable  housing,  clomp  and 
heating  cable  on  6  in.  centers.  D.  Light-gage  exponded-metal 
heat  diffuser.  E.  Es  in.  Morley  tiles  on  bituminous  solution. 

F.  1  in.  paper-bound  glass  insulation  compressed  to  Vi  in 

G.  Hollow  concrete  bison  floor  slob.  H.  Insulation  turned  up 
to  minimize  sound  transmission.  J.  Plaster  ceiling.  K.  No-fines 

concrete  main  building  structure.  (Institute  of  Fuel) 

transmission  are  built  and  o|H*ratetl  by  the  Central  Klec- 
tricitx  .Authoritx  ;  this  is  leading  to  gocul  technical  liaison 
on  difficult  and  highly  sjH‘«  iali/ed  j)roblems.  But  the  sup¬ 
plies  to  the  public  are  in  the  hands  of  separate  Hoards 
who  bux  electricitx  in  bulk  and  retail  it.  They  have  little 
incentive  to  consider  problems  of  generation  in  dexeloj>- 
ing  load.  South  Scotland  (the  North  is  entirely  hydro  and 
.-eparate  again)  is  beginning  to  x  iexv  the  situation  as  a 
whole:  beginning  to  look  at  dax  and  night,  winter  and 
summer  loads  not  merelx  in  terms  of  finance  but  in  term' 
of  xvhich  plant  xvill  be  running  and  xxhat  the  additional 
coal  cost  of  extra  night  load  xxould  be  if  the  wa«te  in 
shutting  down  and  starting  up  could  be  avoided.  It  i' 
surprisinglx  low.  Surprisingly  only,  howexer,  to  commer¬ 
cial  officers  and  distribution  engineers  who  haxe  not 
xvorked  in  j»ower  stations.  Even  the  asse.ssment  presented 
here  gixes  mt  xxcight  to  the  xxear  and  tear  inxolved  in 
rapid  xariations  on  large  generating  s<>ts. 

It  all  adds  up  to  the  fact  that  it  xxould  j)ax  to  provide 
electricitx  at  night  for  heating  at  a  price  that  makes  the 
heat  competitixe  xvith  other  “fuels."’  An  alternative  that 
xxould  help  in  keeping  Hritain's  projected  nuclear  poxx'«T 
stations  to  ojierate  at  a  .-teadx  load  is  pum|H“d  storage; 
xxater  is  pum|)ed  up  to  a  high  lexel  reservoir  at  night  and 
alloxx«*d  to  flow  doxxn  again  through  the  turbines  during 
|)eak  demand  hours.  This  is  already  being  used  in  the 

S.  .A.,  for  example  bx  T\  A.  Hut  the  efficiency  is  r>nlx 
70' f.  and  the  capital  c«>st  is  comparable  with  that  of 
buihling  ])oxxer  stations,  exen  on  the  x«‘rv  f'w  mo.st  suit¬ 
able  sites.  If  this  electricity  could  be  sold  directly  at  per- 
ha|)s  (>()%  of  guaranteed  dax  time  supplies,  it  xvoidd  be 
better  to  sell  it. 

rherefore  there  is  much  interest  in  off-|H*ak  use  of 
electricity  for  space  heating.  E'igure  1  shows  a  three-phas*- 
electrode  central  heating  boiler.  The  handwheel  G  raises 
or  lowers  the  insulating  sleeves  />  xvhich  separate  the  elec¬ 
trodes  1)  from  the  neutral  shields  F  which  surround  them, 
thus  controlling  the  heat  output.  There  are  now  several 
hundred  installations  of  this  txjx*  xxith  outputs  up  to  20 
kxv  or  70,000  Htu  per  hr.  Storage  in  the  system  is  ade(|uate 
to  tide  over  the  periods  of  8  to  10  a.m.  and  8  to  .>  p.m.. 
during  which  the  supply  is  cut  off  under  the  off-peak  tariff. 

F  igure  2  shoxvs  a  floor  warming  installation  in  an  apart¬ 
ment  building  at  Kirkcaldy.  This  building  has  24  2-room 
{Concluded  on  pape  l.A2t 
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Use  the  convenient  prepaid  postcard  appearing  on 
page  101  for  securing  additional  information  on  new 
equipment  and  materials  described  in  this  department. 

Oil-Fired  Boiler 

An  oil-fired  boiler.  \o.  72.  is  available  from  Weil-Mc- 
l.ain  (]o..  Miebipati  (iitv.  Ind..  for  hot  water  and  steam, 
with  net  11)1}  ratiims  of  from  161.000  to  .1.11 .000  Btu 
per  br. 

Self-regnlatimi.  revei-ing  Hue  gas  travel  is  a  feature 
of  ibe  boiler.  It  involves  breaking  the  hot  gases  leaving 


the  nimbustion  ehamber  into  small  .streams,  each  of  which 
eontaet.s  the  cooler  sides  of  the  firebox. 

Ibe  burner  furnished  with  the  unit  features  an  alu¬ 
minum  allov  housing.  \o//le  adjustment  may  be  made 
to  forward,  backward,  or  lateral  positions  while  the 
burner  is  operating,  .\sbe.-tos  rope  inserted  in  a  grooved 
pultv  strip  allows  expatision  and  contraction  and  will  last 
the  life  of  the  boiler. 

More  information?  Circle  Item  I  on  postcard,  page  101. 


Pneumatic  Pilot  Mechanism 

Ibe  .Magnetrol  .1-1  pilot  meehanism  is  announced  bv 
Magnetrol.  Inc.,  (diieago.  III.,  for  li<|uid  level  control 
where  pneumatic  operation  is  preferred.  It  is  available  in 
all  stvles  including  external  float  rage,  top-mounting,  side¬ 
mounting  and  displacement  tvpe  as  well  as  How  >wil<  tn>: 


and  for  a  wide  range  of  pressure  and  temperature  reejuire- 
nietits.  In  its  on-off  action,  magnetic  force  is  used  to  link 
float  movement  with  switch  action.  Required  adjustments 
are  made  with  an  .Allen  wrench  supplied  with  the  control. 


\\  orking  parts  are  fabricated  from  stainless  steel,  as  the 
meehanism  is  designed  for  use  with  well-head  gas  as  well 
as  regular  instrument  air.  Hapjwr  pressure  against  the 
uoz/le  will  seal  off  air  flow  against  O-.'fO  psi  in  standard 
models  and  up  to  100  psi  in  models  furnished  with  a  spe¬ 
cial  flapper  coating. 

More  information?  Circle  Item  2  on  postcard,  page  101. 


Seamless  Flexible  Hose 

A  seamless,  brass,  flexible  hose  is  made  bv  Tedmiflex 
Division,  Port  Jervis,  \.  A  . 

Named  Flexco.  the  tube  is  designed  f(»r  both  domestic 
and  industrial  uses  where  working  pressures  are  120  psi 
or  less.  It  can  convey  .steam,  oil.  water,  air,  or  any  other 
liquids  and  gases  that  are  non-corrosive  to  copper  alloys 
with  a  126-psi  working  strength  and  a  2000-psi  burst 
'trength. 

The  hose  is  available  in  ''.s-  or  Vjdn.  sizes  with  fitting 
combinations  in  lengths  from  inches  to  .5  ft. 

More  Information?  Circle  Item  3  on  postcard,  page  101. 


Cooling  Condensate  Pumps 

I  vvo  models.  A  and  B.  of  condensate  removable  pumps 
have  been  placed  in  production  bv  March  Mfg.  Co..  Inc., 
Skokie.  111. 

Model  A  ( illustrated  t  is  adaptable  to  low  tonnage  air 
conditioning  units,  unit  coolers,  flash  coolers,  ice  ma¬ 
chines.  and  other  units  with  limited  space.  It  has  a  maxi¬ 
mum  vertical  lift  of  6  ft;  a  horizontal  run  of  2(Ml  ft;  and 


capacities  ranging  from  45  gph  at  zero  vertical  lift  to  5 
gph  at  its  maximum  vertical  lift.  The  dimensions  of  the 
unit  are  3l«s  in.  wide,  3^  in.  high,  and  4'’*^  in.  long. 

-Model  B  has  the  same  overall  dimensions,  but  has  a 
9- ft  maximum  vertical  lift  and  a  300-ft  horizontal  run 
with  capacities  ranging  from  65  gph  at  zero  lift  to  16  gph 
at  maximum  lift.  All  four  legs  of  this  model  are  adjust¬ 
able  so  that  it  can  be  used  in  irregular  or  angular  floor 
drip  pans. 

Both  models  have  air  bleed  systems  to  prevent  air  lock; 
in.  pipe  outlets  for  rubber  hose  connectors;  and  V4*in. 
copper  tubing  flare  fittings  for  direct  attachment  to  bs*'n. 
pipe. 

More  information?  Circle  Item  4  on  postcard,  page  101. 
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Three  Valve  Manifold 

\  three  valve  manifold  cluster  has  been  designed  by 
\\  orthington  Corp..  Harrison,  N.  J.,  for  use  with  its  in¬ 
duction  circulators,  to  eliminate  intricate  layouts  of  the 
piping  connections  to  the  unit,  normally  prepared  by  the 
piping  contractor.  The  clu.*ter  also  provides  a  means  of 
getting  the  proper  lit  of  all  piping  parts  involved  in  the 
water  feed  to  the  units. 


riie  valve  cluster  ma\  be  adapted  to  left  or  right  band 
« onnections  of  the  coil  b\  rotating  the  two  main  connei- 
tions  180  degrees.  The  clusters  combine  inlet  and  outlet 
'top  valves  and  the  b\pass  \al\e  in  one  casting  for  in¬ 
stallation  on  the  induction  circulators  used  in  high  pre>- 
Mire  induction  systems. 

This  combination  enables  the  pij)ing  contracltir  to  pur¬ 
chase  a  complete  \alve  and  ]>iping  assembly,  ready  to 
assemble  to  the  coil  ends,  d  he  assembly  has  flare  nuts  to 
mate  with  coil  ends.  The  three  valve  manifold  connections 
are  axailable  with  flare  or  sweat  ends. 

The  clusters  are  also  available  for  use  with  pneumatic 
control  valves  t  a-  illu'trated  t .  manual  control  valves, 
and  self-operating  tvpe  automatic  c(tntrol  valve-. 

More  information?  Circle  Item  5  on  postcard,  page  101. 


Tool  Grooves  Plaster 

An  electric  plaster  grooving  machine  has  been  designed 
bv  W  odack  Electric  T«»ol  (avrp..  Chicago.  111.,  to  permit 
the  laying  of  electrical  conduit  and  metal  tubing  with¬ 
out  filling  the  air  with  plaster  dust  or  messing  floors. 
Known  as  the  Plaster  Groover,  the  tool  is  powered  by  a 
universal  motor  operating  <tn  a-c  or  d-c  current.  It  uses 


a  ()  .\  1%  X  Vg*in.  abrasive  wheel  with  a  guard  and  a 
support  handle.  The  guard  is  equipped  with  a  nozzle  for 
attaching  the  hose  of  any  commercial  vacuum  cleaner. 
I  he  nozzle  opening  is  closed  when  the  cleaner  is  not  used. 


1  he  handle  has  a  trigger  switch  and  15  ft  of  Neoprene 
cord  with  a  plug.  The  entire  unit  is  18  in.  in  length  and 
weighs  16  lb. 

hen  attached  the  vacuum  cleaner  solves  the  plaster 
dust  problem  when  installations  are  being  made  in  hos- 
|)itals.  homes,  or  offices.  The  6-in.  abrasive  cutting  wheel 
makes  a  single  cut,  up  to  1*^  j  in.  in  depth,  through  plaster, 
lath,  brick,  or  concrete. 

The  tool  is  suitable  for  installing  temperature  control 
systems  and  central  oxygen  systems  in  hospitals. 

More  information?  Circle  Item  6  on  postcard,  page  101. 


Room  Cooler  Adapter 

-An  adapter  that  permits  a  ro<»m  air  conditioner  to  be 
mounted  on  the  roof  is  distributeti  bv  Cool-Aire.  Eos 
\ngeles.  (ialif. 

I  he  adapter  is  designed  for  u>e  with  the  Duo-Therm 
air  timditioner  made  by  Motor  Wheel  Corp.,  Lansing, 
Mich.  It  enables  the  air  ccmditioner  to  be  installed  on  a 
vent  or  over  a  1  l-in.  hole  in  the  roof. 

More  information?  Circle  Item  7  on  postcard,  page  101. 


Water  Scale  Control 

An  electric  scale  eontrol  unit  I-  offered  by  Acpia  Elec¬ 
tric  .''cale  (amtrol.  Inc.,  (ffev eland.  Ohio,  to  prevent  scale¬ 
forming  elements  in  water,  -uch  as  calcium  and  mag¬ 
nesium  carbonate.s  and  sulfate-,  from  building  up  on  the 
walls  and  tube's  of  equipment.  Instead,  it  allows  them  to 
he  precipitated  in  a  soft  sludge,  mo^t  or  all  of  which  is 
ordinarily  removed  from  the  -v -tem  bv  blow-down,  pe¬ 
riodic  draining,  or  sim|tlv  the  flow  of  the  water  it«elf. 


( )ni  e  the  formation  of  -uccc.— ive  lavers  of  nev\  -cale 
has  beeti  stojiped  through  the  use  of  the  unit,  a  secondary 
effec  t  generallv  results  in  a  gradual  disintegration  and 
breaking  loose  of  old  scale.  However,  this  is  an  added 
benefit  and  not  the  primary  function  of  the  unit. 

.Mechanicallv .  the  unit  consists  of  two  parts:  (  1  i  a 
cvlinder  constructed  of  plastic,  which  contains  the  treat¬ 
ing  electrodes;  and  (2)  the  control  box.  which  supplies 
<  urrent  to  the  treating  electrodes  and  regulates  the  amount 
of  current  supplied  according  to  the  requirement  of  the 
particular  water  being  treated. 

The  unit  comes  complete  with  inlet  and  outlet  nipples 
and  unions  as  shown  and  can  ordinarily  be  installed  in 
about  one  hour.  The  control  box  is  furnished  with  cord 
and  jilug,  which  is  inserted  into  a  convenient  base  or 
wall  receptacle. 

More  Information?  Circle  Item  8  on  postcard,  page  101. 
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Sheet  Metal  Brakes 

\  "-pries  of  brakes  for  bending  and  sliaping  sheet  nietal 
are  being  nianufaetured  li\  Barth  Kngineering  &  Mfg. 
Co..  Milldale,  Conn. 

\\ailable  in  1,  0.  55.  anil  lU-ft  sizes,  the  plain  brakes 
are  for  general  use  in  -ilieel  metal  shops  doing  uarm  air 
duel  woik,  tanks,  skxliglil-.  sign^.  r-tore  front'.  eorniee>. 
and  roofing  jobs. 


I  iiiversal  brakes  are  aUo  made  by  the  eompany  with 
the  same  aetion  and  seo|K"  as  the  plain  brakes.  However, 
willt  various  combination^  of  lingers  in  place,  the  lengtfi 
of  the  bending  edge  is  varied  to  accommodate  different 
sizes  of  boxes,  pans.  Iravs.  and  cabinets.  They  are  made 
in  1.  t»,  and  B-ft  sizes.  'I'lie  finger  extension  is  6  in.  and 
the  standard  finger  widths  are  4,  and  5  in. 

\  third  brake,  the  combination,  consists  of  lighter 
gage  machines  adaptable  to  either  of  the  above  types  of 
work  and  are  especiallv  suitable  for  duet  and  fitting 
work.  These  brakes  are  made  in  3-  and  4-ft  sizes.  I  he 
finger  extension  is  4  in.,  with  a  capacity  rated  for  1-in. 
Ilange  on  mild  steel. 

I  he  bench  brake  i'  designed  for  small  job  shops  and 
home  workshops.  Thev  are  also  made  in  3-  and  4-ft  sizes, 
with  capacity  rating  for  a  ’^s-in.  flange  on  mild  steel. 
More  Information?  Circle  Item  9  on  postcard,  page  101. 


Axial  Flow  Fans 

\irfoil-type  blading  has  been  extended  to  the  Axillo  fan 
line  bv  the  Sturtevant  Div.  of  W  estinghouse  Klectrie  Corj).. 
Boston,  Mass. 

Designated  as  Series  3(M).  the  design  provides  improved 
air  exhaust  performance  or  jirocess  air  sup|)ly  in  chemical. 


ceramic,  textile,  foundry,  paper  and  industrial  finishing 
applications. 

\  non-overloading  horsepower  characteristic  allows  in¬ 


creased  air  handling  capacity  and  eliminates  need  for 
oversize  motors  in  the  normal  operating  range. 

The  fans  are  available  in  three  drive  arrangements:  Ex¬ 
ternal  \-helt  drive,  direct  drive  with  motor  inside  the 
casing  and  direct  drive  with  motor  outside  inlet  opening. 
There  are  14  sizes  of  fans  with  volumes  ranging  from  1700 
to  100.000  cfm,  wheel  diameters  from  1.3  to  72  in.  and 
static  pressures  up  to  3I4  in. 

More  Information?  Circle  Item  10  on  postcard,  page  101. 


Fuel  Oil  Valves 

\  vertical  ball  check  valve  and  a  foot  valve  are  made 
hv  Bemeo  Inc.,  Baltimore,  Md.,  for  fuel  oil  lines  from 
tanks  lower  than  the  burner  to  prevent  the  oil  from  drain¬ 
ing  back  to  the  tank  and  causing  the  pump  to  lose  it- 
prime. 

II  the  valve  is  to  be  installed  at  the  burner  the  vertical 
hall  chei  k  valve  should  be  used.  If,  however,  the  valve  is 
to  he  [(laced  at  the  end  of  the  suction  line,  the  foot  valve 
'hould  be  used  and  installed  a  few  inches  off  the  bottom 
ot  the  tank. 

A  feature  of  both  valves  is  that  the  flare  type  copper 
tube  fitting  is  built  into  them  and  is  an  integral  part  of 
the  valves.  Both  and  ^g-in.  flares  are  available.  The 
vertical  ball  check  valve  is  made  with  a  V4-in.  MPT. 
More  Information?  Circle  Item  I  I  on  postcard,  page  101. 


Fresh  Air  Supply  Heaters 

A  healer  for  sup|>lving  fresh,  warmed  air  to  a  building 
<>r  room  to  replace  air  exhausted  in  manufacturing  pro- 
I  esses,  is  ann((unced  by  E.  J.  \\  ing  Mfg.  Co..  Linden.  \.  J. 
Kn((wn  as  the  FAS  I  nit  Heater,  it  consists  of  a  motor  and 
fan.  a  heater  section  com[(rising  alternate  heating  and  hy- 
pas'  jta'sages  and  a  distributing  outlet.  Air  brought  in 


ihiough  the  heating  passages  [(asse.s  over  extended  surface 
?team  coils.  Air  brought  in  through  the  by-passes  is  not 
healed. 

Volume  co!itrol  dam[)ers  on  all  [(assages.  operated  by 
'vnehronized  damper  motors,  are  actuated  by  an  air 
stream  thermostat  or  room  thermostat.  Dampers  on  the 
heating  passages  and  the  by-passes  operate  according  to 
temperature  re(juirements.  The  blended  discharge  air 
stream  is  maintained  at  a  pre-determined  temperature  and 
constant  volume. 

The  steam  pressure  in  the  coils  is  the  same  as  in  the 
supply  main  at  all  times. 

More  Information?  Circle  Item  12  on  postcard,  page  101. 
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Boiler-Burner  Units 

\  lower  |)riee(l  line  of  the  770  Series  hoiler-lnii iier  unit:* 
featuring  iticreased  tankless  (hniu^tic  hot  water  and  a 
wider  range  of  si/e-.  i>  announced  h\  Fit/gihhoiiji  Boiler 
(!o..  Inc..  i\ew  't  ork.  \.  ^  .  I  he  redesigned  770  is  available 


in  f<iui  sizes  from  74.((00  to  1  fO.O(H)  Btu  |H*r  hr  for  hot 
water  heating  system.  Bedesign  of  the  firebox  area  and 
incorporation  of  a  s|>ecial.  quick  glowing  eondtustion 
j-hamher  has  been  made  to  provide  cleaner,  (juieter  opera¬ 
tion.  The  Fitzgibbons  Tanksaver  and  its  control  s\slem 
have  been  revised  to  furnish  up  to  .i  gal  ctf  hot  water  per 
min  in  the  largest  size  unit.  \  new  <-ontrol  svstem  a>isures 
domestic  hot  water  at  all  times. 

More  information?  Circle  Item  13  on  postcard,  page  101. 


Water  and  Steam  Mixing  Valve 

(]old  water  and  steam  can  be  automaticalU  mixed  to 
provide  hot  water  at  any  desired  temperature  b\  a  mixing 
control  made  bv  The  Powers  Regulator  (!<»..  Skokie.  III. 

(Called  the  St\le  I)  Mixer,  the  control  cati  be  used  to 
<d»tain  hot  water  where  onK  cold  water  and  steam  are 
available,  or  to  superheat  jdant  hot  water  fora  processing 
application. 


I\pical  Imt  water  applications  for  the  control  are  in 
the  dairv,  meat  packing,  chemical  processing,  rubber  vul¬ 
canizing,  |)apermaking,  canning,  confectionery,  and  oil 
processing  fields. 

The  mixer  takes  steam  and  cold  water  at  j)ressures  from 
10  to  IIK)  psi.  Turning  the  handle  regulates  the  tempera- 
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ture  of  the  discharged  hot  water  at  an\  point  from  that 
of  the  incoming  water  to  200  <leg  f.  regardles.s  of  |)ressure 
•  hanges  in  suppK  lines. 

A  pressure  ecjualizing  \al\e,  consisting  of  a  lloating 
piston,  controls  and  ecjualizes  the  pressure  ‘if  steam  and 
water  before  they  enter  the  mixing  chamber.  The  valve 
compensates  for  pressure  \ariations  in  suppK  lines 
caused  b\  other  outlets  on  the  lines. 

(dieck  valves  built  into  each  itdet  prevent  the  inter¬ 
change  of  .steam  and  cold  water  when  the  mixer  is  not  in 
use.  The  temperature  adjustment  handle  aFo  operates  an 
internal  delivery,  shutoff  valve. 

riie  mixer  is  available  in  and  ••|-in.  si/.*>.  \ddi- 
lional  information  is  contained  in  Bulletin  -ioO. 

More  information?  Circle  Item  14  on  postcard,  page  101. 


Flange  Fits  3  Bowls 

\  closet  Mange  that  will  tit  10,  12.  and  1  1-m.  t  los*  t 
bowls  has  been  designed  b\  .\merican  SjM'ciallv  Fo.. 
(ibicago.  HI. 

Measuring  .7  in.  II)  and  2  in.  higb.  the  Matmc  i  an  be 
Used  on  old  as  well  as  new  installations.  It  is  adjusted 
to  the  bowl  size  bv  turning  right  or  lelt  and  i.s  designed 
to  prexent  breaking  the  bowl. 

More  information?  Circle  Item  15  on  postcard,  page  101. 


Outdoor  Condensing  Unit 

Addition  of  a  .setni-hermetic  outdoor  condensing  unit 
to  the  compatu's  line  of  high-torque  semi-hermetic  motor 
com|)ressors  and  condensing  units  is  announced  bv  the 
Brunner  Fompanv.  (iainesville.  (ia. 

The  totallx  air-co(ded  units,  axailable  in  either  2  hp  or 
•i  hp.  and  known  as  .Models  R A(^2  and  R  \F-.‘t,  are  <le- 
-igned  for  operation  in  andtient  tenq)eiatures  to  I2<ideg  1  . 


I  hc  units  are  engineered  for  Use  in  air  c«»nditioning  and 
commenial  refrigeration  in  residential  l(nations  where 
water  is  scarce  or  prohibitive  in  cost,  in  buildings  lacking 
basement  space  and  in  farm  application  for  bulk  milk 
cooling  where  inside  space  is  at  a  premium. 

Fticlosed  in  a  weatherpr»)of  sti^el  cabinet,  the  unit  meas¬ 
ures  10  inches  in  length.  .42  inches  in  depth  and  2.7’  j 
inches  in  height  and  may  be  placed  adjacent  to  a  building 
at  ground  level  or  installed  in  roof  construction. 

Fondenser  air  [)er  ton  is  lOOtt  cfm.  \  combination  heat¬ 
ing-cooling  thermostat  is  available  as  an  acce'ssory.  \  con¬ 
trol  panel  opens  to  expose  all  electrical  components  for 
ins|)ection. 

More  information?  Circle  Item  16  on  postcard,  page  101. 


AUGUST,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTH.ATING 


News  of  Equipment  and  Materials 


Institutional  Shower  Head 

\ii  iiiMitutioiial  showt'r  head  for  schools,  hospitals,  and 
prisons  is  introduced  l)v  IMuinhing  and  Heating  I)iv., 
Xtnerican  Ifadiator  iw  .Standard  Sanitars  (iorp..  New  York, 
\.  'I. 

I  he  body  of  the  shower  head  harmonizes  with  the  com- 
pan\  '  line  of  Oualitv  hra^s  fittings  and  is  finished  in 


poli^hed  (diromard.  1  he  face  jilate  may  he  adjii>ted  to 
give  sprav  angles  of  l/i  or  .'itt  degrees  from  the  wall, 
the  smaller  angle  of  water  delivery  is  i'liporlant  where 
the  shower  area  is  partitioned  into  separate  stalls. 

Ihe  head  can  he  made  vandal-proof  where  the  need 
arises.  For  hlind  installation  to  eliminate  exposed  screw 
heads,  four  holes  are  tapped  in  bosses  provided  in  the 
body  casing  for  this  purpose:  the  regular  mounting  holes 
are  left  undrilled. 

Made  of  black  mineral-filled  phenolic  resin,  the  face 
plate  is  unaffected  by  sustained  temperatures  up  to  loO 
deg  F,  and  resists  temperatures  up  to  220  deg  for  limited 
periods.  Serrations  force  tbe  water  stream  into  a  com|)act 
'bower  pattern;  the  volume  and  velocity  of  water  can  be 
adjusted  and  locked  with  an  Allen  head  screw. 

The  cast  brass  body  is  available  witb  tappings  for  either 
•“  i-  or  Vz'ln.  IF.S  supjily.  It  is  furnished  regularly  with 
'  o-in.  tappings.  On  special  order,  the  body  casting  can 
he  provided  with  a  bottom  tapping  for  exposed  sup|)lv 
lines. 

More  information?  Circle  Item  17  on  postcard,  page  101. 

Sheet  Metal  Matcher 

\  machine  designed  for  punching  various  sha|M*s  along 
the  edge  of  a  sheet  of  metal  is  announced  by  Consolidated 
Marketing  Corp..  Fhiladel|ibia.  Fa. 

Called  the  Kuoff  \otcher.  the  ma- 
(  bine  permits  variable  s|)acing,  depth, 
and  |»atterns.  It  is  essentially  a  punch 
press  with  an  adjustable  automatic 
feed  that  permits  production  without 
the  long  press  runs  reipiired  for  the 
practical  (tperation  of  large  presses.  It 
handles  both  flat  and  circular  stock 
and  is  suitable  for  notching  the  dove¬ 
tail  or  clinch  collars  u^ed  in  heating, 
ventilating,  and  air  condilioning  sys¬ 
tems. 

Mounted  on  a  stand  so  that  the  cut¬ 
ting  level  is  3  ft  from  floor,  the  unit  is  ojjcrated  bv  '4-bp 


motor.  The  automatic  feed  puts  material  through  at 
speeds  up  to  1*5  fpm.  The  notcher  accommodates  sheet 
steel  in  thicknesses  up  to  the  ecpiivalent  of  21  gage 
10.329  in.l.  Thicker  materials  can  be  notched  in  propor- 
ti(»n  to  their  shear  strengths. 

One  adjustment  decreases  or  increases  the  notch  spac¬ 
ing  up  to  ‘  ^s'in.  centers:  another  reduces  the  notch  depth 
from  a  maximum  of  %  in.  The  notcher  comes  equipjved 
with  standard  male  and  female  dies  which  make  a  15-deg 
notch,  however,  special  dies  for  other  patterns  are  ob¬ 
tainable. 

The  notcher  is  151  in.  wide.  12  in.  deep,  ami  .30  in. 
high.  Its  crated  shipping  weight  is  70  lb. 

More  Information?  Circle  Item  18  on  postcard,  page  101. 


Large  Water  Heater 

\  gas-fired  water  heater  for  large  users  of  In  it  water 
is  offered  by  Bock  (.orp..  Madison.  Wis..  in  two  sizes: 
Model  132(1.  100  gal.  and  Model  136G.  135  gal. 

l  ully  automatic  with  one  or  more  thermostats  to  con¬ 
trol  the  water  temperature,  the  heater  is  suitable  for  gen¬ 
eral  purpose  or  sanitizing  water  for  schools,  dormitories, 
apartments,  motels,  restaurants,  launderettes,  and  public 
buildings.  It  may  be  used  as  an  instantaneous  heater  or 
as  a  circulating  heater  with  an  additional  storage  tank. 
The  storage  tank  may  be  of  a  capacity  up  to  three  times 
the  hourly  recovery  of  the  heater.  In  some  cases  two  or 
more  heaters  connected  either  in  tandem  or  series  will 
give  the  best  results. 

The  boiler  is  of  the  water  leg  type  enclosing  the  com¬ 
bustion  chamber  with  water  to  the  floor.  It  inav  be 
mounted  on  wooden  floor.  Clean-out  plugs  give  access  to 
the  water.  All  tubes  are  ’  4  in.  thick. 

More  information?  Circle  Item  19  on  postcard,  page  101. 


Multiple  Drinking  Fauntains 

Multiple,  wall-mounted  drinking  fountains  (Model 
lO't  I  are  introduced  hv  Haws  Drinking  Faucet  Co.. 
Berkelev,  Calif. 


Made  of  reinforced  Fiberglas.  the  fountains  are  avail¬ 
able  in  choice  of  five  decorator  colors,  in  addition  to 
w  bite. 

I  he  three  angle  stream  fountain  heads  are  raided  and 
shielded  to  prevent  direct  mouth  contact.  The  valves  have 
automatic  stream  control  and  are  self-closing.  All  e\p<»sed 
fixtures  are  made  of  polished  chrome  plated  brass. 

Ihe  fountain  is  designed  for  use  in  locations  where 
multiple  drinking  facilities  are  reijuired  to  accommodate 
crowds  of  people. 

More  information?  Circle  Item  20  on  postcard,  page  101. 
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One-Handle  Lavatory  Faucets 

A  line  of  single-handle  lavatory  faucets  is  announced 
l*y  Delta  Faucet  Div..  Masco  Screw  Products  Co.,  Dear- 
horn.  Mich. 


I  lu-  faucets  have  onlv  one  inovng  part — a  hardened, 
ground  hall  operating  in  a  socket  joint.  The  one  moving 
[)art  controls  both  the  temperature  and  volume  of  water 
with  one  movement  of  the  hand. 

Available  in  four  models,  the  faucets  have  '"js-in.  tubing 
connections  that  are  4  in.  long  on  f-in.  centers.  Its  base 
is  2  in.  deep  and  7  in.  long. 

More  information?  Circle  Item  21  on  postcard,  page  101. 

Packaged  Fire-Tube  Boilers 

Fire-tube  boiler-burner  units  with  the  installation  ami 
ojterating  advantages  of  the  Sc<»tch  marine  tvpe  packaged 
>team  generators  are  offered  in  the  AT'B  line  bv  Vork- 
Shipley,  Inc.,  A  ork.  Pa.  The  package  design  eliminates 
the  need  f(»r  stack,  pitting  and  brickwork.  \\  ater  cooling 
virtually  eliminates  replacement  and  maintenance  ca-^ts  of 
the  carborundum  comhn>lion  chamber  and  increase> 
boiler  capacity. 

A  four-pass  arrangemetit  of  the  bcnler  tubes  assure> 
tnaxiimim  heating  efhciency.  The  unit  can  he  furnished  to 
supply  either  low-pressure  steam  (1.5  ])si  t  or  hot  water 
( .40  psi ) .  Firing  may  be  by  \o.  .4.  n  or  0  oil  and/or  natural 
or  manufactured  gas.  Boiler  can  also  be  converted  to  coal 
firing  bv  the  addition  cd  a  grate. 


Donhie-shell  construction  allows  combustion  chamber 
to  he  >urrounded  by  a  water  l»lanket  .4Vj-in  thick.  The 


firing  tube  also  includes  a  4-gallon  circular  reservoir 
where  fuel  oil  may  be  preheated.  The  water  that  has  been 
preheated  by  flowing  around  the  fire  tube  afterwards  goes 
to  boiler  feed,  improving  beating  efficiency  and  avoiding 
the  thermal  shock  of  introducing  cold  water  to  the  boiler. 
The  oil-preheating  reservoir  is  said  to  do  away  with  the 
need  for  a  below -the-water-line  heater. 

Firing  head  is  an  air-atomi/.ing  burner  assembly.  ( chas¬ 
sis  assembly  and  windbox  are  aUo  the  same. 

The  factory-assembled  unit  has  a  solid  Vi-in.  plate 
weldcMl  between  the  boiler  and  the  base.  This  steel  plate 
is  covered  by  a  2  to  2^  ^-in  thickness  of  castable  insulating 
refractory,  which  goes  over  the  entire  bottom  of  the  firing 
area.  \ir  for  the  burner  is  drawn  through  the  base  section, 
cooling  the  base  so  the  boiler  can  be  installed  on  a  normal 
eoncrete  floor. 

Ihe  new  line  of  fire-tube  boiler-burner  assemblies  i- 
offered  in  ecjuivalent  net  .steam  ratings  of  3,0(K)  to  3.5.()(M> 
'<1  ft  and  in  equivalent  net  hot  water  ratings  of  4.B(K)  to 
s(j  ft.  Kach  boiler-burner  unit  is  fire  testetl  and 
adjuste<l  f<»r  high  and  low  fire  prior  to  shipment  from 
the  factory. 

More  information?  Circle  Item  22  on  postcard,  page  101. 

Corrosive  Scale  Treatment 

A  c(tnccnt rated  treatment  for  the  prevention  of  corro¬ 
sion  and  scale  in  air  conditioning  units  is  made  bv  .Ameri¬ 
can  .''and-Banum  (a»..  Inc..  Freeport.  N.  Y.,  in  briquette 
form.  I  he  bri<piettes  are  a  combination  of  tropical  resiris. 
organic  \egetable  sub'tance>.  corrosion  inhibitors,  and 
cmulsif\ing  agents. 

Being  a  collodial  preparation,  the  briquettes’  disper¬ 
sions  have  a  large  capacitv  for  surface  adsorption  and 
activitv.  Ihe  dispf'rsions  of  minute  particles  suspende<l 
in  the  water  attract  and  hold  foreign  matter,  causing  a 
-pongv  disintegration  of  scale.  The  impurities  are  ad- 
'orbed  until  they  become  entirely  attached  to  the  colloidal 
|»arlicles.  \  film  of  the  treatment's  particles  are  also  at 
tracted  to  metal  surfaces  protecting  them  from  corrosion. 

The  bricpiettes  may  be  placed  in  a  screen  basket  in 
the  sump  of  the  unit  or  in  a  feeder  placefl  on  the  mak<‘-up 
or  circulating  line. 

More  information?  Circle  Item  23  on  postcard,  page  101. 

Women's  Urinal 

\  woman’s  urinal,  the  Femigene.  is  announced  l>v 
l!i<'hmond  I’lumbing  Fixtures  Div.. 

Iiheem  Mlg.  Co..  Metuchen.  \.  J. 

Made  of  vitreous  china,  the  urinal  is 
available  with  a  jvedestal  type  floor  out¬ 
let  (Model  G-3«>())  or  with  a  wall  outlet 
(  Model  G-3t55).  The  unit  has  an  integral 
Hushing  rim  and  a  syphon  jet  with  a 
1 ' 2-in.  top  spud.  Round  china  b<dt 
<  aps  are  furnished  with  it. 

The  urinal  is  available  in  seven  colors 
and  white.  The  seven  colors  are:  azure 
blue.  Bermuda  coral,  fern  green,  oriental 
ivory,  Quaker  gray.  tro|)ic  tan  and  inel- 
l<»w  red. 

More  information?  Circle  Item  24  on  postcard,  page  101. 
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Electric  Hot  Water  Generator 

An  electric  hot  water  generator  is  a  new  product  of 
Precision  Parts  Corp..  Nashville,  Tenn. 

Five  major  uses  of  the  hot  water  generator  include 
heating  homes,  churches,  hospitals,  motels,  and  commer¬ 
cial  buildings;  melting  snow  and  ice  on  sidewalks  and 


tliiscways;  controlling  temperatures  of  swimming  pools: 
supplying  lutt  water  for  homes,  apartments,  hotels,  hospi¬ 
tal.  and  for  industrial  |)urposes:  and  as  an  auxiliary  heat¬ 
ing  system  where  one  or  more  rooms  are  being  added. 

riie  factory-assembled  unit  includes  generating  tubes, 
thermostats,  a  water  circulator,  and  a  safety  valve.  It  i> 
designed  for  radiant  panel,  conxector,  baseboard,  and 
radiator-type  heating  system'. 

More  Information?  Circle  Item  25  on  postcard,  page  101. 


Condensate  Return  Pumps 

\  new  series  of  condensate  return  })umping  units  for 
both  closed  low  pressure  steam  heating  systems  or  proces? 
i‘(|uijmient,  and  for  boiler  feed  condensate  return  has  been 
introduced  by  (iould.s  Pumps,  Inc.,  Seneca  Falls,  \. 
Single  and  duplex  units  mav  be  obtained  for  straight  con¬ 
densate  return  and  also  for  boiler  feed  condensate  return 
'\  stems. 

Ihe  straight  cotiden>ale  return  units  for  low  pressure 
>team  heating  systems  and  process  eejuipment  are  auto- 
n.atically  operated  and  consist  of  a  receiver  tank  to  which 


I-  connected  a  close-coupled  centrifugal  pump.  The  pump 
i'  electrically  controlled  bv  a  float  switch  in  the  receiver 
tank.  Pumps  are  bronze  fitted  single  stage  type.  Impeller.' 
are  one  piece  statically  balanced.  Ceramic  seat  mechanical 
-eals  permit  operation  for  water  up  to  212  deg  F. 

The  boiler  feed  condensate  return  system  automaticallv 
blends  raw  make-up  water  with  hot  return  condensate. 


.A  valve  introduces  make-up  water  to  ret;eiver  at  intervals 
as  determined  by  boiler  load  demand.  Heat  is  absorbed 
evenly  with  resultant  minimum  degree  of  fluctuation  in 
fire. 

Duplex  units  have  two  pumps  which,  in  straight  con¬ 
densate  return  systems,  alternate  in  operation.  On  boiler 
feed  condensate  return  systems  operation  of  pumps  is 
governed  by  a  two  level  boiler  control,  .starting  and  stop¬ 
ping  both  pumps  in  sequence. 

Receivers  in  both  return  systems  vary  in  capacity  with 
7,  11,  40,  00  and  100-gallon  units. 

More  information?  Circle  Item  26  on  postcard,  page  101. 


Mechanical  Dust  Collector 

A  mechanical  dust  collector  of  the  multiple  tube  t\pe 
is  announced  b\  Research-Cottrell.  Inc.,  Bound  Brook. 

.V  J. 

Designated  the  Cyclo-trell,  the  collector  consists  of  a 
serie.s  of  cyclone  tubes  arranged  in  parallel  and  depends 
on  centrifugal  force  for  its  operation.  The  incoming  ga> 
enters  the  chamber  under  pre.ssure  and  flows  into  the 
lower  set  of  inlet  tubes,  which  are  attached  to  the  lower 
header  plate  and  are  of  slightlv  larger  diameter  than  the 
upper  outlet  tubes.  \  anes  at  the  mouth  of  the  inlet  tube> 
'et  up  a  circulator  motion  in  the  gas  so  that  suspended 


|)arti(  le?  are  forced  downward  and  outxvard  against  the 
wall  of  the  inlet  tube.  Cleaned  gas  is  first  forced  toward 
the  center  of  the  collector  tube  and  then  upward  and  into 
the  outlet  tube  by  the  pressure  differential. 

The  purpose  of  the  inlet  vanes  is  to  start  a  fast  spiral 
of  incoming  gas  with  a  minimum  of  turbulence.  The 
faster  the  gases  spin  the  greater  the  centrifugal  force  on 
the  suspended  dust  in  the  gas  stream.  The  collection  effi¬ 
ciency  increases  as  the  centrifugal  force  is  increased.  The 
use  of  the  aerodynamically  shaped  vanes  minimizes  ga:> 
turbulence  and  increases  the  centrifugal  force. 

The  outlet  vanes  serve  the  function  of  recovering  energy 
in  the  outlet  tube,  thus  increasing  the  capacity  of  the  tube. 
This  results  in  fewer  tubes  per  unit.  The  vanes  are  posi¬ 
tioned  below  the  tube  to  decrease  entry  losses  at  the  tube. 

The  shell  and  hopper  of  the  collector  are  made  of  7- 
gage  bolted  steel,  with  cast  iron  inlet  tubes  and  vanes  to 
resist  the  abrasive  force  of  the  incoming  gas. 

More  Information?  Circle  Item  27  on  postcard,  page  101. 
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Boiler  Line  Is  Expanded 

A  20()-h|)  self-contained  unit  expands  the  CH  line  of 
hollers  made  hy  Cleaver-llrooks  Co..  Milwaukee.  \\  is.,  to 
include  twelve  sizes  from  l.i  to  2(KI  hp. 

K(|uipped  with  modern  comhustion  and  safety  devices, 
the  boiler  is  offered  in  the  following  series:  Series  100. 
light  oil:  Series  200.  .\«).  2  oil  and  gas:  Series  400.  No.  (• 
oil  and  gas:  Series  000.  No.  0  oil:  and  Series  700.  straight 
gas. 

Ihiilt  with  design  features  similar  to  those  of  the  12')- 
aiid  l.i0-h|)  models,  the  200-hp  boiler  has  full  modulating 
Inirnei.  an  oil  pump,  and  davited  rear  and  front  doors 
which  expedite  the  tube  remoxal  and  cleaning. 


(  ontrols  on  the  boiler  meet  the  code  re(|uiremi  iit'  of 
I  ndervx  liters  Laboratories.  Factorv  Mutual  and  l  aetorx 
Insurance.  The  control  sxstem  on  the  automatic  nnit> 
programs  all  burner  and  accessorx  function-  from  lighl- 
off  to  shut  down. 

riie  front  and  rear  doors  max  he  sxxung  open  aftei 
r•■mox  ing  a  few  holts  at  each  end.  Tube  sheet  and  lubes 
are  accessible  for  cleaning  xxilhout  removing  the  refra*  - 
tory,  which  is  contained  in  the  rear  door.  The  doors  arc 
-ealed  with  asbestos  gaskets,  (lomhustion  air  pas^c- 
through  the  front  head  to  keep  the  burner  ami  eontrol 
panel  cool. 

Totally  enclosed,  the  control  jianel.  located  at  the  oper¬ 
ator's  level,  contains  the  burner  relay,  bloxxer  motor 
-tarter,  and  control  switches.  An  assemhiv  containing  both 
the  electric  and  steam  preheater  is  encased  in  a  single 
-hell.  The  boiler  is  Fiberglas  insulated  and  then  coxered 
xxith  16-gage  metal  lagging. 

More  information?  Circle  Item  28  on  postcard,  page  101. 

Fitting  Prevents  Leaks 

\  fitting  that  prevents  leaks  at  pipe  thread  connections 
is  announced  hv  Tru-Seal  Div..  Flick-Reedv  ('.orp..  Mel¬ 
rose  Park,  Ill. 

Named  Tru-Seal.  the  seal-fitting  is  installed  bv  thread¬ 
ing  it  on  pipe  or  fitting,  threading  pipe  or  fitting  hand 
light  to  the  desired  position  in  the  port,  and  tightening 
the  seal-fitting  down  against  the  pipe  or  fitting  xx  ith  only 
a  light  torque  required. 

Designed  for  use  on  dry  seal  or  standard  thread,  the 
-eal-fitting  «an  be  installed  on  oil.  water,  air.  gas,  steam, 
xacuum,  and  chemical  fluid  lines  (except  lines  carrying 
fluorine  gas  or  molten  alkaline  metals) :  for  operating 
lem|)eratures  of  — 286  to  .VKt  deg  F  and  for  pressures 
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up  to  .4060  psi.  It  is  recommended  for  use  in  ap|)lications 
xxherc  leakproof  operation  is  absolutelx  essential;  xxhere 
pipt“  conqxiunds  might  impair  circuit  oj)eration;  xvherc 
-pace  limits  the  use  of  large  or  long  pijH*  vxrencho;  and 
on  fittings  that  re<|uire  frcfpient  take-(b)X\n  and  re-as¬ 
sembly. 

More  Information?  Circle  Item  29  on  postcard,  page  101. 

Automatic  Steam  Humidifier 

Model  No.  VC-1,  automatic  steam  txpe  humi<lilier,  lor 
use  in  steam  heated  offices,  conference  rooms,  apartment.' 
and  other  small  n)om  areas  has  been  <le>igned  by  .\rm- 
-trong  Machine  W  orks.  Three  Hixers.  Mich.,  to  maititain 
lelatixe  humidity  at  a  desirable  level. 

The  humidifier  connects  directly  to  steam  radiator.-*  oi 
-team  piping.  Controlled  bv  a  humidistat,  it  disperse- 
-leam  <lirectly  into  the  room  atmosphere.  Fxce|)t  foi  dead 
end  service,  condensate  formed  in  the  humidifier  drain- 
bac  k  through  the  su|)plx  line  and  no  condensatr-  drain 
trap  i.'  needed. 

\  14-w  solenoid  vaixe  control-  the  discharge  valve  en¬ 
abling  the  humidifier  to  haxe  a  high  capacitx  despite  over¬ 
all  ,-ize  of  9-bs  in. 

More  information?  Circle  Item  30  on  postcard,  page  101. 

Two-Position  Motor  Valves 

I  XX o-posilion  motor  xaixe-  for  the  control  of  -team, 
water,  ga-.  air.  oil.  or  brine  are  manufactured  bx  Na¬ 
tional  Controls.  Inc..  Nexxton  ('entre,  Mass. 


Made  for  a  static  pressure  of  1.76  p-i.  the  vaixe-  are 
axailable  in  sizes  from  ••  j  to  .4  inches  with  bronze  bodies 
and  s(  rexxed  ends  and  in  sizes  from  2Vg  to  6  in.  xxith  ca-l 
iron  bodies  and  flanged  ends  xxith  bronze  trim. 

I  he  limit  switches  and  operating  mechanism  ari-  pow¬ 
ered  by  a  shaped  ring  imluction  motor  with  a  stpiirrel 
cage  rotor.  The  cam  operated  limit  switches  are  kexed  to 
the  cam  shaft  and  control  the  on-off  motor  positions.  Txxo 
auxiliary  switches  are  furnished  as  standard  for  the  con¬ 
trol  of  additional  valves  and  relays.  A  handwheel  permits 
operation  of  the  valve  in  the  event  of  power  failure. 

The  valve  draws  a  control  current  of  2.2  amps  and  2.7x. 
Its  auxiliary  switch  rating  is  .7  amjts. 

More  information?  Circle  Item  31  on  postcard,  page  101. 
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what  they’re  saying  about 

REVERE  COPPER 

WATER  TUBE 


“There^s  nothing  like  it 
for  running  refrigeration  lines 
for  economy  and  for  ease  of 
installation 


says,  William  N.  Harris,  President 


WILLIAM  N.  HARRIS,  INC. 


Pawtucket,  R.  I. 


Above  photo  shows  insulated  copper  tube  supply  and  return  lines  connecting 
cooling  tower  to  compressors  in  Shore’s  Supermarket,  East  Providence,  R.  I. 
2,500  FEET  OF  REVERE  COPPER  WATER  TUBE  in  sizes  from  Vt'*  to  3“  were 
used.  Refrigeration  included  storage  room  for  frozen  foods  and  meats,  counter 
storoge  and  sales  areas. 


”As  a  refrigeration  contractor  I’ve  found  that  nothing 
equals  copper  water  tube  for  refrigeration  and  air  conditioning 
lines,  ^'ou  can  work  in  the  tightest  corners  because  the  solder 
or  brazed  joints  \ou  make  need  no  wrench  room  and  you 
never  ha\t  to  w  orry  about  rust  clogging  the  lines  when  you  use 
copper  tube.  .\nd  because  copper  tube  always  makes  a  neat 
installation  and  is  bright  and  shiny,  you  need  never  worry 
about  exposing  it.  All  things  considered,  copper  costs  less 
to  install,  too.” 

The  words  may  be  different,  but  we  keep  hearing  the  same 
saving  story  again  and  again.  So  why  take  chances?  See  your 
Revere  Distributor  for  your  copper  water  tube  needs.  And  if 
you  have  technical  problems,  ask  him  to  get  in  touch  with 
our  Technical  Advisory  Service  for  you. 


REVERE  COPPER  AND  BRASS  INCORPORATED 

I'ountitd  by  Paul  Revere  in  1801 
230  Park  .Avenue,  New  York  17,  N.Y. 


Mills:  Baltimore,  Md.;  Brooklyn,  N.  Y.; 
Chicago,  Clinton  and  Joliet,  III.;  Detroit, 
Mich.;  Los  Angeles  and  Riverside,  Calif.; 
Sew  Bedford,  .Mass.;  Newport,  Ark.;  Rome, 
S.  Y.  Sales  Offices  in  Principal  Cities, 
Distributors  Everywhere. 


Architects:  ESHBACH,  PUllINCER,  STEVENS  &  BRUDER.  Consulting  Engineer: 
A.  ERNEST  D'AMBLY,  both  of  Philadelphia,  Pa.  Revere  Distributor:  R.  1.  REFRIG* 
ERATION  SUPPLY  COMPANY,  Providence,  R.  I.  Above  photo  shows  compressor 
line-up  in  this  65-ton-capacity  refrigeration  layout.  When  you  consider  how 
long  it  would  hove  taken  if  all  the  piping  connections  on  this  job  had  to  be 
threaded,  then  you  con  readily  understand  why  architects,  contractors  ond 
engineers  use  Revere  Copper  Water  Tube  with  soldered  or  brazed  joints. 
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Boiler  Fires  With  All  Fuels 

A  cast  iron  boiler  for  use  with  all  types  of  fuels  has 
been  announced  by  Plumbing  and  Heating  Div.,  Ameri¬ 
can  Radiator  &  Standard  Sanitary  Corp..  New  York. 
\.  Y. 

Designated  A-7,  the  boiler  is  designed  for  commercial, 
industrial  and  institutional  hot  water  or  steam  heating. 


It  is  available  in  eight  sizes,  from  five  to  twelve  sections, 
and  replaces  the  company’s  No.  36  water  tube,  the  Nos.  4 
and  5  Redflash.  and  the  larger  No.  3  Redflash  boilers. 

A  steel  base  is  available  as  an  optional  feature.  The 
base  eliminates  the  digging  of  a  pit  or  the  construction 
of  a  special  fire  brick  base  f-or  automatic  firing. 

The  boiler  is  designed  for  automatic  firing  with  coal, 
oil.  or  gas  but  can  be  converted  to  hand  firing  with  coal. 

Its  performance  ranges  from  2630  to  6380  sq  ft  net 
>team  rating  and  from  4345  to  10.200  sq  ft  net  hot  water 
rating.  The  ratings  are  ajiprftximately  the  same  for  all 
fuels. 

Special  tappings  are  provided  on  the  unit  for  external- 
type  hot  water  heaters.  There  also  are  nipple  port  inspec¬ 
tion  tappings. 

More  information?  Circle  Item  32  on  postcard,  page  101. 

Pressure  Reducing  Valve 

A  diaphragm  operated,  pressure  reducing  valve  for 
steam  heat  and  process  steam  applications  is  announced 
by  Leslie  Co.,  Lyndhurst,  N.  J. 

Designated  Class  GPK.  the  valve  has  two  moving  parts 

a  metal  diaphragm,  with  full  valve  travel,  and  a  hard¬ 
ened  stainless  steel  main  valve  that  seats  on  a  renewable, 
.''tellited.  seat  ring. 


.'\n  air  loader  replaces  the  conventional  loading  spring 
and  produces  a  constant  loading  force  on  the  diaphragm. 

1 18 


The  design  assures  the  same  control  point  over  full  \alve 
travel. 

Made  of  cast  iron,  the  valve  is  a\ailable  in  size.-  from 
VL*  to  2  in.  with  screwed  end  connections.  Its  inlet  pres-ure 
range  is  0  to  250  psi,  450  deg  F.  Used  with  the  company’s 
Class  A  air  loader  as  illustrated  or  Type  P  panel  mounted 
htader,  the  reduced  pressure  range  is  to  0  to  85  psi,  or, 
up  to  249^2  P^'i  with  any  suitable  high  pressure  loader. 

More  data  are  available  in  Bulletin  561. 

More  information?  Circle  Item  33  on  postcard,  page  101. 


Packaged  Air  Conditioner 

An  explosion-resistant  package  air  conditioner  fiu  in¬ 
stallation  in  hazardous  areas,  announced  by  Conditioned 
.\ir,  Inc.,  Charleston.  W .  \  a., 
is  designed  particularly  for  the 
chemical,  petrochemical  and 
petroleum  industries  and  to  the 
mining  industries. 

Packaged  units  will  be  mar¬ 
keted  in  3,  Sy^.  and  7V2-l'>'> 
sizes.  They  are  suitable  for  in¬ 
stallation  in  Class  I,  (iroup  1) 
areas. 

The  new  units  utilize  Worth¬ 
ington  hermetic  compressors, 
condensers  and  coils.  Fach  individual  electrical  component 
is  approved  and  bears  the  National  Board  of  Fire  Under¬ 
writers  label,  except  the  motor,  which  is  hermetic  and 
under  positive  gas  pressure.  Motor  leads  are  inspected  and 
approved.  Fans  are  of  non-sparking  construction  with 
'tatic  conducting  belts. 

More  information?  Circle  Item  34  on  postcard,  page  101. 


Four  Pumps  in  One 

A  vertical,  multi-unit  condensate  pump  is  announced 
bv  Bvron  Jackson  Pumps  Div..  Borg-\\  arner  Corp.,  I.<»s 
.\ngeles,  Calif.  The  unit  features  four 
|)umps  in  a  common  ease  and  utilizing 
a  common  shaft. 

The  four-pumps-in-one  design  was 
developed  t(t  .<ave  floor  space  in  power 
plants,  to  obtain  the  economies  of  a 
common  driver,  and  to  reduce  packing 
maintenance. 

Three  of  the  four  pumps  in  each 
unit  are  single  stage  pumps,  and  the 
fourth  is  a  two  stage  pump  with  an 
external  crossover.  The  unit  is  driven 
by  a  vertical  electric  motor.  Axial  and 
radial  hydraulic  balance  is  obtained 
by  using  «louble  suction  impellers  atul  double  \olule 
pump  cases. 

The  outer  casing  is  a  vertically  split  tyi)e  with  the  four 
sets  of  inlet  and  outlet  nozzles  located  in  one  half  to  allow 
the  removal  of  the  rotating  element  without  disturbing 
the  suction  or  discharge  piping. 

More  information?  Circle  Item  35  on  postcard,  page  101. 

(Continued  on  page  119) 
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NEW  JOB- 

OLD  STORY: 


Architects:  Narramore,  Bain,  Brady,  and  Johanson;  McClelland  and  Jones 
Professional  Engineers:  Bouillon  and  Griffith 
General  Contractor:  J.  C.  Boespflug 
Mechanical  Contractors:  University  Plumbing  &  Heating 
(Health  Science  Building)  W.  E.  Beggs 

Mechanical  Contractors:  Wenzler  and  Ward 
(Teaching  Hospital) 


DURIRON 

ACIDPROOF  PIPE 

TO  HANDLE  CORROSIVE  WASTES 
AT  UNIVERSITY  OF  WASHINGTON 


DURIRON  was  the  choice  for  acid  proof  piping  at 

the  new  Health  Science  Building  and  Teaching  Hospital  at 

the  University  of  Washington. 

Certain  advantages  are  obvious  DURIRON  is  the  high  silicon 
iron  with  resistance  to  corrosion,  abrasion  and  erosion  that 
architects  have  specified  with  confidence  for  more  than  thirty 
years.  DURIRON  is  installed  by  ordinary  plumbing 
methods.  It  generally  outlasts  the  building;  therefore,  the  first  cost 
is  the  last  cost.  No  finer  recommendation  can  be  made. 

Always  insist  on  DURIRON.  Stocked  by  leading  plumbing 
jobbers.  Request  Duriron  Catalog  PF  4  for  details, 
or  see  Sweet’s  Architectural  File. 


THE  DURIRON  COMPANY,  INC.,  DAYTON,  OHIO 
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Liquid  Level  Control 

A  liquid  level  control  for  a|)|tlications  retjuiring  low 
levels  or  where  the  level  height  must  be  accurately  main¬ 
tained  is  made  bv  The  Henrv  G.  Dietz  Co..  Long  Island 
Citv.  N.  . 

The  >ensiti\itv  of  the  control  is  prov  i«led  by  a  dia¬ 
phragm  which  is  o|)erated  bv 
air  pressure  trapped 
cup-sha))ed-bowl  immersed 
in  the  li(]uid.  The  switch  can 

be  made  to  operate  on  a  '  . 

minimum  liquid  level  height  j  !  i 

of  %  in.  A  switch  operating  j  i  ( 

on  this  liquid  level  height  ^  i 
will  release  when  the  water  ; 

level  is  reduced  bv  approx i- 

mately  .1/32  in.  ; 

The  operating  characteri>-  '~|  . 

tics  of  the  switch  can  be  ad-  ' 
justed  to  customers*  specifi¬ 
cations  in  the  factorv.  The  connecting  pipe,  between  the 
switch  elements  and  the  submerged  bowl,  can  also  be 
fabricated  to  suit  customers’  re(|uirements. 

W  here  necessarv,  other  than  the  standard  materials  can 
be  used  in  the  fabrication  of  the  bowl  and  |)ipe  to  insure 
the  maximum  corrosion  resistance  to  liipiids  that  are 
hazardous  to  the  standard  materials. 

file  electrical  ratings  of  the  single  pole,  double  throw 
<-ontacts  are  15  amp.  at  12()-2.50v  a-c  and  's  hp  or  125 
volt-anqieres  pilot  dutv.  Klectrical  connections  are  made 
with  three  color  coded  wires,  which  are  sealed  internally 
and  are  brought  out  through  a  ^dn.,  straight  IPS  female 
thread. 

More  information?  Circle  Item  36  on  postcard,  page  101. 


and  keep  two  lull  trays  oi  ice  cubes.  It  may  be  equip|K*(l 
with  matched  cup  and  beverage  dispensers  at  slight  extra 
cost. 

file  water  coolers  can  provide  water  that  is  suflicientlv 
hot  for  making  instant  coffee  and  other  hot  beverages 
and  soups. 

I'aeli  pressure  model  in  the  series  has  a  stainless  steel 
top  which  has  been  redesigned  to  facilitate  water  drain¬ 
age.  Included  in  the  series  are  hand-  or  foot-operated 
models:  capacities  from  2  to  35  gal;  standard  or  Hot’n 
(bild  models,  bottle  or  pressure  models;  and  cafeteria  or 
juvenile  models. 

More  information?  Circle  Item  37  on  postcard,  page  101. 


Line  of  Flexible  Tubing 

A  line  of  bendable  tubing  known  as  Plica,  is  being 
made  and  sold  in  this  countrv  by  The  Flexaust  (io..  New 
Volk.  N.  ^  ..  under  rights  ac(|uired  from  Switzerland. 

In  Switzerland  and  other  countries,  the  tubing  has  been 
Used  as  electrical  conduit.  It  can  be  in  concrete,  ceilings, 
and  doors,  can  be  cut  with  a  hacksaw  or  knife,  bent  bv 
hand,  and  fits  standard  connectors. 

rile  tubing  can  be  made  of  copper,  brass,  aluminum, 
steel,  asbestos,  fiber,  paper,  and  combinations  of  these 
materials.  It  is  used  for  lubricating,  coolant  and  other 
non-corrosive  liquid  lines,  hot  and  cold  air  ducts,  mechan¬ 
ical  prolection  and  insulation  of  pi|jes,  flexible  shaft  cas¬ 
ing.  and  for  a  varietv  of  other  use.*. 

More  information?  Circle  Item  38  on  postcard,  page  101. 


Cast  Aluminum  Oil  Burner 

\n  oil  burner  has  been  designed  for  original  e‘quip- 
ment  manufacturers  bv  Sundstrand  Kngineering  (bi.. 
Ilockford.  III.  (bmstructed  with  a  one-iiiece.  ca-^t  alii- 


Line  of  Water  Coolers 

A  new  series  called  the  Constellation  is  added  to  the 
ftasis  line  of  water  coolers  made  by  Kbco  Mfg.  Co..  (b»- 
limibus.  (fhio. 

A  bottle  model  with  a  refrigerated  compartment  and 
hot  and  cold  water  disjiensers  is  also  added  to  the  line. 
The  refrigerated  coinjiartment  is  large  enough  to  keeji 


iniimm  housing,  the  unit  will  handle  0.75  to  1.65  gph  of 
No.  2  oil.  is  available  in  tube  sizes  from  4  to  9  in.,  and 
can  be  supplied  for  either  flange  or  pedestal  mounting. 
It  is  listed  as  standard  by  the  Underwriters  Laboratories 
and  is  approved  for  Commercial  Standards  CS-75-56. 

I  he  complete  .sjiecifications  of  the  burner  are  issued  by 
the  manufacturer. 

More  information?  Circle  Item  39  on  postcard,  page  101. 

{Continued  on  paae  122) 


bottled  drinks,  packed  lunches,  or  even  serums,  Idologi- 
cals,  and  pharmaceuticals  clean  and  safe.  It  w  ill  also  make 
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cutting  steam  cost 


—  B&W  FM  Boilers  are  workin'  for  the  railroad,.. 


At  the  New  York  Central  Railroad  Station  in  Spring-  operated.  However,  when  the  heating  load  is  not 

field.  Mass.,  two  B&W  Integral-Furnace  Boilers,  the  major  factor,  one  unit  carries  the  load,  which 

Type  FM  have  earned  their  reputation  for  being  averages  around  12,000  lb  per  hr. 

"good  steamers  all  right”  during  the  past  two  Fully  automatic  operation,  with  fuel-air  ratio  con- 
years.  The  units  have  been  in  service  since  September  trol,  provides  ready  response  and  efficient  com- 

1953,  with  time  out  each  year  during  the  slack  sum-  bustion  for  fuel  savings  and  smoke  control, 

mer  load.  Here  in  Springfield,  as  in  many  other  installations 

Springfield  Station  contains  a  sizeable  area  and  of  all  kinds— for  power,  processing  and  heating, 

handles  a  moderately  heavy  traffic  load  in  both  trains  for  institutions,  utilities,  industries,  and  commercial 

and  people.  Steam  produced  by  the  FMs  is  utilized,  establishments— B&W  Boilers  are  effectively  demon¬ 
in  season,  to  heat  cars,  station,  and  a  warehouse  strating  their  versatility  and  suitability  for  a  wide 

almost  a  mile  away,  supply  hot  water  for  all  pur-  variety  of  applications.  The  FM  Boiler  is  available 

poses,  and  meet  requirements  of  the  restaurant  and  in  standard  sizes  to  40,000  lb  steam  per  hr  at 
barber  shop.  pressures  to  235  psi  and  many  are  in  service  at 

Usually  operated  at  about  1 50  psi,  each  FM  unit  higher  pressures  and  with  moderate  superheat.  The 
is  designed  to  generate  20,000  lb.  of  steam  per  hr.  Babcock  &  Wilcox  Company,  Boiler  Division,  161 
During  heavy  winter  load  periods  both  boilers  are  East  42nd  Street,  New  York  17,  N.  Y. 


COST-SAVING  FEATURES 

*  Eaiy  Accessibility 

*  Burns  Oil  and/or  Gas 

*  Saves  Fuel 

*  Saves  Space 

*  Safe,  Automatic  Operation  DIVISION 


*  Saves  Erection  Time  and  Cost 

*  Meets  Wide  Range  of  Service 

*  Handles  Quick  Load  Changes 

*  Fast  Steaming 

*  Low  AAaintenance 
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[Continued  from  page  120) 

Industrial  Gas-Oil  Burners 

Each  model  of  a  new  line  of  combination  gai^-oil  burners 
for  industrial  applications  announced  by  Iron  Fireman 
Mfg.  Co.,  Cleveland,  Ohio,  has  an  integral  air  register, 
which  eliminates  the  need  for  a  checker  floor. 

The  burner  section  and  the  air  register,  shipped  as 
separate  units,  are  bolted  together  on  the  job  to  facilitate 
installation  on  industrial  conversion  jobs. 


The  oil  burner  is  the  company’s  rotary  cup  burner, 
designed  to  fire  with  No.  6  or  lighter  oil.  Oil  burner  rat¬ 
ings  run  from  9  to  125  gph. 

The  ring-type  gas  burner  has  multiple  tubular  stain¬ 
less  steel  jets  threaded  into  a  heat-resistant  cast  iron  mani¬ 
fold  ring.  It  may  be  used  with  either  natural  or  manu¬ 
factured  gas.  Its  capacities  range  from  1,650,000  to  lo,- 
750,000  Btu  per  hr  input. 

Change-over  from  one  fuel  to  another  is  accomplished 
by  operating  a  selector  switch,  or  may  be  done  by  auto¬ 
matic  controls. 

Electronic  combustion  controls  automatically  shut  down 
the  burner  in  case  some  abnormal  condition  arises.  A  pro¬ 
gramming  control  schedules  the  sequence  of  all  burner 
operations.  An  automatic  magnetic  starter  switch  is  pro¬ 
vided  for  the  oil  burner  motor. 

More  information?  Circle  Item  40  on  postcard,  page  101. 


Tool  Flares  Tubing 

A  tool,  named  Spe-D-Flare,  which  produces  a  flare  in 
the  end  of  copper  tubing  is  being  manufactured  and  mar¬ 
keted  by  William  L.  Engesser  &  Co.,  El  Monte,  Calif. 

The  flaring  ojreration  is  accomplished  in  three  steps: 
1 — Open  the  tool  and  place  the  copper  tubing  against  the 
flaring  pin.  The  tube  adjusts  automatically  to  the  proper 


height  above  the  holding  jaws.  2 — Close  the  holding  jaws 
and  hold  the  handles  firmly  together.  3 — Close  the  com¬ 
pression  cam  handle  (see  illustration)  which  moves  the 
flaring  pin  agaiast  the  copper  tubing.  When  the  tubing 
is  taken  out,  it  is  ready  for  use. 


The  flaring  pin  is  aligned  with  the  tube  to  be  flared 
because  the  boring  of  the  hole  through  the  holding  jaws 
and  the  hole  for  the  flaring  pin  pressure  rod  is  one  con¬ 
tinuous  operation. 

Weighing  lb,  the  tool  is  about  the  size  of  an  aver¬ 
age  pair  of  pliers.  An  attachment  converts  it  from  a  hand 
tool  to  a  bench  tool  .so  that  it  can  be  permanently  mounted 
on  a  work  bench  for  higher  production;  however,  the 
hand  model  is  clamped  in  an  ordinary  bench  vise,  it 
can  also  become  a  production  bench  model  with  the  added 
advantage  of  being  able  to  remove  and  store  it  in  a  more 
convenient  place.  In  addition  to  copper  tubing,  the  tool 
can  flare  a  number  of  grades  of  aluminum  tubing. 

Five  sizes  are  currently  available:  1/4,  5/16,  3/8,  7/16, 
and  1/2  in. 

More  information?  Circle  Item  41  on  postcard,  page  101. 


In-Line  Water  Filter 

An  in-line  water  filter,  the  Model  C  Flo-Clear,  is  in¬ 
troduced  by  Filtros  Inc.,  East  Rochester,  N.  Y. 

A  third  model  in  a  line  of  filters,  the  new  unit  can  be 
installed  at  any  convenient  location  inside  or  outside  a 
building.  The  porous  ceramic  filtering  unit  is  fastened 
inside  an  extruded  aluminum  shell  and  bolted  to  a  cast 
aluminum  top  that  is  tapped  for  standard  pipe  threads. 
All  the  aluminum  parts  are  covered  with  a  plastic  coat¬ 
ing  to  resist  corrosion. 

The  filter  is  available  in  three  sizes  with  •'^  j,  1,  and 


lV4-in.  pipe  openings.  The  ceramic  units  are  available  in 
fine,  medium,  or  coarse  pore  sizes  for  each  size  pijje 
opening. 

When  the  filter  is  installed  in  the  supply  line  ahead  of 
the  pump,  all  water  must  pass  through  it  before  reach¬ 
ing  the  pump.  The  filter  will  trap  and  filter  out  sus- 
l>ended  foreign  matter  such  as  sand,  grit,  and  algae,  pre¬ 
venting  it  from  reaching  the  pump’s  precision  working 
j)arts. 

Cleaning  can  be  done  by  backwashing  under  maximum 
flow  with  the  bottom  drain  plug  removed.  An  alternate 
method  is  to  keep  a  spare  ceramic  filter  unit  on  hand, 
which  can  be  substituted  for  the  dirty  one  in  a  few  min¬ 
utes;  the  dirty  filter  can  be  cleaned  when  convenient. 
More  information?  Circle  Item  42  on  postcard,  page  101. 

{Continued  on  page  1241 
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centrifugal  fans 


Skillfully  Engineered,  Accurately  Rated, 
Feature  Heavy  Welded  Steel  Construction 


Two  types  of  fan  wheels.  Housing  dimensions  remain 
the  same  but  performance  characteristics  differ. 

Forward  Curve  wheels  offered  from  IV2  to  73  inch. 
Capacities  up  to  70,000  cfm. 

Quiet  operating,  medium  speed  (IPL)  wheels  with 
non-overloading  horsepower  characteristics  for  heat¬ 
ing,  ventilating  and  air  conditioning  or  industrial  ap¬ 
plications.  Wheel  diameters  from  15  inch  to  73  inch, 
with  any  speed  or  discharge  required.  Capacities  up  to 
1 23,000  cfm.  Class  I,  II,  or  III  construction. 

All-welded  housing  featured  as  standard  construction 
for  simplicity,  extra  strength  and  rigidity— dust  tight 
and  leak  proof.  Bolted  (knock-down)  type  available 
in  Class  I  and  Class  II.  Split  housing  can  be  furnished 
as  extra  if  required. 


Writa  for  Bulletins  544  and  561 


nyb  products  have  65  years 
of  manufacturing  experience 
and  engineering  knowledge 
built  into  them.  All  nyb 
products  are  laboratory 
tested,  accurately  rated  and 
fully  guaranteed  in  strict  ac¬ 
cordance  with  standard  test 
codes. 


When  working  on  your  air  handling  problems,  consult  the  nyb  representative 
nearest  you  in  our  nationwide  service  or  write  for  bulletins. 


THE  NEW  YORK  BLOWER  COMPANY 


SALES  OFFICES  •  3165  SOUTH  SHIELDS  AVENUE  •  CHICAGO  16 
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Industrial  Hole  Cutter 

An  industrial  wood  and  metal  woikitijr  tool,  called 
Dial  Saw.  for  use  with  heavy  duty  equipment  i-*  availahle 
from  Rohertson  and  Ruth.  Klmhurst.  III. 

With  the  use  of  dial  settings,  the  tool  cuts  holes  from 
2^4  to  5  in.  in  diameter.  A  turn  of  the  calibrated  dial 
sets  the  high  speed,  steel,  cutter  blades  to  the  diameter 
desired. 


Made  from  high  all«»y  steel,  with  a  black  rust-re-istant 
finish,  the  tool  is  availahle  in  three  shank  types:  Model 
5(Ht  with  a  fo-in.  straight  shank:  Model  oOOA  with  a 
%-in.  straight  shank;  and  Model  501  with  a  Morse  \o.  2 
taper  shank. 

Kach  saw  is  furnished  w  ith  a  ' -jdn.  pilot  drill  and 
push-oul  plug,  which  are  interchangeable,  ami  tw<»  sets 
of  high  s|>eed  steel  cutter  blades — one  set  with  a  cutting 
depth  of  11/2  in.  for  wood  cutting  and  another  set  with 
a  cutting  depth  of  II4  in,  for  metal  cutting. 

A  brochure  describing  the  full  line  of  saws  for  indus¬ 
trial,  standard  duty,  and  heavy  duty  use  is  published  by 
the  manufacturer. 

More  Information?  Circle  Item  43  on  postcard,  page  101. 


Commerical  Incinerator 

A  commercial  heavy  duty  incinerator  with  double 
secondary  combustion  and  settling  chambers  is  added  to 
the  line  of  packaged  factory  prefabricated  incinerators 
made  by  Brule  Incinerator  Corp.,  Chicago.  III. 


ommended  through  refractory  lined  flues  or  stacks  for 
safety  from  heat  and  for  controlling  temperatures  in 
loading  areas. 

To  install  the  unit,  bolt  the  two  incinerator  sections 
together  and  set  In  the  grates,  the  equipment  is  then 
ready  for  venting  and  operation. 

More  information?  Circle  Item  44  on  postcard,  page  101. 


Coaling  for  Galvanized  Metal 

A  metallic  coating  called  Metco  has  been  developed  b\ 
Soifo  I’aint  Mfg.  (]<>..  Trenton.  J..  to  prevent  paints, 
lac<|uer.  enamel,  or  other  siccative  coatings  from  peeling 
(  If  the  surfaces  of  galvani/ed  melal. 

Colorless,  non-flarntnalde.  and  <»:Iorle.'.s.  theectating  may 
be  applied  by  brush  or  a  cloth  saturated  in  the  solution. 
It  may  also  be  used  as  a  bath  in  which  to  dij)  a  product 
t  >  be  coated  and  reacts  on  soldered  joints  the  same  as  on 
a  galvanized  surface  and  may  be  soldered  <,yer  the  finish. 

\  sam|)le  bottle  with  sullicient  quantity  to  cover  40  s(| 
ft  is  available  on  refjuest. 

More  information?  Circle  Item  45  on  postcard,  page  101. 


Soap  Dispensers 

Basin-type  soap  dispensers  are  announced  by  Amer¬ 
ican  Dispenser  (io..  Inc..  New  ^ Ork.  N.  Y. 

Often  called  Pullman  type,  the  disi  ensers  are  suitable 
for  installation  in  public  washretoms  yvhere  wall  space  over 
basics  is  limited.  They  are  installed  on  the  washstand 
itself  by  inserting  the  disj  enser  s  shank  through  a  1-in. 
h<»le  in  the  basin,  with  the  globe  safely  out  of  the  way 
under  the  basin.  Many  installations  are  also  made  where 
the  h(tt  or  c<»ld  water  tap  has  beeii  removed. 


Inasmuch  as  the  dispeiKsers  are  filled  from  the  top, 
handling  or  breaking  glass  glol)es  under  the  basin  is 
eliminaterl.  They  are  also  available  with  chromium  plated 
metal  globes  at  slightly  higher  cost. 

The  dispensers  are  manufactured  with  straight  li(|uid 
(»r  lather-forming  soap  valves  and  are  available  with  3- 
or  4‘^)-in.  long  shanks  to  fit  all  basins.  Metal  parts  in 
c(nitact  with  the  soap  are  made  of  stainless  steel  to  elimi¬ 
nate  verdigris  and  sticking. 

More  information?  Circle  Item  46  on  postcard,  page  101. 

(  Continued  on  pufie  1 2f»  1 
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Teardrop 


Combustion 


HEATER  CO..  INC. 

2180  Chora  Av*.  St.  Paul  4,  Minn, 


air  patterns  unlimited  without 
blank-offs 


AIR  DIFFUSERS  with  DIFFUSING  VANES 


better  because 


LEADING  AUTOMOBILE 
MANUFACTURERS 
place  their  confidence  in 


A  good  piece  of 
equipment  it  no  bet¬ 
ter  than  the  experi¬ 
ence  behind  it. 


IRECT  f  FIRED  HEA1 


Where  make-up  air  and  temper¬ 
ing  is  a  problem  — a  National 
Champion  heater  is  your  answer. 

And  where  space  is  a  prime  consideration,  the 
National  Champion  Model  C  horizontal  ceilinf 
suspension  unit  is  uneicelled.  No  matter  how 
large  or  small  your  plant  may  be,  there's  a 
National  Champion  heater  designed  to-do  the  job 
with  the  utmost  economy  and  efficiency.  All 
National  Heaters  feature  the  lifetime  “teardrop 
design"  stainless  steel  combustion  chamber. 
National  Champions  come  in  6  models  —  66  sizes, 
from  200,000  to  2,000,000  BTU  capacities.  Check 
these  outstanding  features. 

.  80%  guaranteed  heating  efficiency 
.  Direct  fired  for  gas,  oil  or  combination  fuels 
.  Completely  automatic  controls  —  for  constant, 
clean  heat 

.  .  O'o  to  mere  heat  trarsfer  area 

'han  most  sim.lar  units. 

.  Quieter,  smoother  operation  —  lowest  blower 
RPM 

.  Highest  available  external  static  pressures 
.  Electronic  flame  failure  control 
.  Completely  wired,  assembled  and  flame-tested 
at  the  factory  to  guarantee  peak  performance 
.  Listing  by  Underwriters’  Laboratories,  Inc. 
and  approved  by  American  Gas  Association 

Write  today  for  complete 
information  and  specifications 

ASK  FOR  BULLETIN  A 


better  because 


It's  the  original 
square  and  rectangu¬ 
lar  outlet .  .  .  not  just 
a  poor  imitation  with¬ 
out  distinctive  fea¬ 
tures. 


better  because 


The  company  behind 
these  diffusers  has  a 
history  for  doing 
things  right  and  guar¬ 
anteeing  results. 


RSilfliR  for  better 


you  can  depend  on 


Your  local  AGITAIR  representative  will  gladly  assist 
you  in  selecting  the  proper  site  and  air  pattern  to  meet 
the  requirements  of  your  job.  In  addition,  the  engineer¬ 
ing  staff  and  laboratory  resources  of  Air  Devices  Inc., 
are  available  to  you. 


AIR  DEVICES  INC 


Filters 


Air  Diffusers 


Exhausters 
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Cooling  Towers  Hove  Dampers 

Cooling  towers,  called  Recold  Dri-Fan.  with  automatic 
modulating  dampers  for  the  control  of  water  temperature 
are  available  from  Refrigeration  Engineering,  Inc.,  Los 
Angeles.  Calif.  The  dampers  provide  a  method  of  adjust¬ 
ing  the  capacity  of  the  unit  to  match  the  ca|)acitv  of  the 
compressor  when  the  system  is  oj)erating  at  any  condition 
from  full  to  minimum  capacity. 


A  constant  water  temperature,  to  keep  the  head  pressure 
from  going  too  low',  is  maintained  by  the  addition  cf 
modulating  damjjers  to  the  cooling  towers.  The  dampers 
may  be  controlled  by  a  thermostat  which  operates  a 
modulating  damper  motor.  An  end  switch  cuts  off  the 
fan  motor  when  the  dampers  are  completely  closed.  This 
regulates  the  amount  of  air  through  the  tower  and  keeps 
the  water  temperature  constant. 

The  dampers  have  opposed  action  balanced  blades  and 
are  connected  internally  by  suitable  hardware. 

The  cooling  towers  blow  air  through  the  unit  instead 
of  pulling  air  through  the  fan  section.  This  eliminates 
saturated  air  from  the  fan  section  and  removes  the  cause 
of  excessive  rust  and  corrosion  in  this  area. 

More  information?  Circle  Item  47  on  postcard,  page  101. 


Piping  Markers 

Vinylite  plastic  pipe  markers  for  the  identification  of 
indoor  and  outdoor  piping  are  placed  on  the  market  by 
Wilmington  Plastics  Co.,  Wilmington,  Del. 

Color-coded  to  conform  to  the  American  Standard  of 
pipe  identification,  the  markers  come  in  one-  or  two-word 
descriptions  indicating  the  gas  or  liquid  being  trans¬ 
ported  in  a  pipe  line. 

The  legend  i.s  printed  on  light,  fast-eolored  paper,  which 
is  completely  enclosed  in  a  plastic  that  is  laminated  be¬ 
tween  two  sheets  of  Vinylite  and  formed  to  completely 
encircle  the  pipe.  The  overlapping  edges  are  cemented  to 
each  other  and  form  a  cylinder  around  the  pipe  so  that 
the  marker  will  not  fall  off  or  be  put  back  on  the  wrong 
pipe  line. 

For  hazardous  or  dangerous  materials  a  yellow  back¬ 
ground  with  black  printing  is  suggested.  Fire  protection 
on  red;  safe  materials  on  green  backgrounds  and  so  on. 
Various  colored  printing  can  also  be  used  on  the  colored 
backgrounds. 


The  markers  specifically  indicate  what  is  being  con¬ 
veyed  in  the  pipe  line,  for  example:  sulfuric  acid,  process 
water,  drinking  water,  boiler  feed  water,  or  whatever 
properly  identifies  the  material.  The  printing  of  the 
marker  is  so  arranged  that  it  can  be  read  from  any  direc¬ 
tion. 

Markers  are  available  for  pi|)es  as  large  as  .40  ir>.  in 
diameter  and  as  small  as  '4  hi-  I  hc  length  of  the  marker 
is  determined  by  the  amount  of  letters  in  the  legend. 

More  information?  Circle  Item  48  on  postcard,  page  101. 


Valves  Have  Worm  Gearing 

An  addition  to  the  standard  line  of  jacketed  valves  and 
fittings  made  by  Parks-Cramer  Co.,  Fitchburg,  Mass.,  is 
optional  worm  gear  oj)eration  of  jacketed  plug  valves 
from  3  to  8-in.  in  2-  and  3-way  types.  The  f>-in.  valves, 
the  largest  currently  available,  are  most  easily  operated 
with  worm  gearing. 


The  gear  operators  are  supplied  with  stops  at  90  <tr 
180  deg  of  rotation.  Indicators  on  the  gear  and  top  of  the 
plug  show  the  position  of  the  port  o|)enings  in  relation 
to  the  body.  All  of  the  valves  are  normally  supplied  n*)t 
lubricated,  but  lubricated  valves  are  available  on  order. 

More  information?  Circle  Item  49  on  postcard,  page  101. 


Clamp  Welds  Pipe 

A  clamp  for  patch-welding  pipe  is  manufactured  by 
Atlas  Industries,  Inc.,  Houston,  Tex. 

For  pipe  up  to  6  in.  in  diameter,  a  saddle  type  tool  is 
available.  A  chain  type  tool  is  made  hy  the  company  for 
pip?  from  7  to  36  in. 

Made  of  steel  and  Neoprene,  the  patch  is  an  integral 
part  of  the  clamp,  which  is  constructed  of  steel.  A  cir¬ 
cular  indentation  is  partly  countersunk  into  the  outside 
metal  surface  of  the  patch  to  serve  as  a  pivot  for  the 
screw  and  to  prevent  the  patch  from  creeping.  The  patches 
are  secured  by  electric  arc  welding  without  requiring 
purging  or  emptying  the  pipe.  They  may  also  be  cold 
welded  to  the  pipe. 

More  information?  Circle  Item  50  on  postcard,  page  iOl. 

{Continued  on  page  128) 
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In  a  large  midwesfern  chemical  plant,  12"  I.D.  Flexaust  Hose 
it  used  to  exhaust  fumes  and  heat  from  a  flame-cutting 
operation.  The  hood  to  which  the  Flexaust  hose  it  attached 
it  carried  on  a  movable  boom,  putting  the  exhaust  exactly 
where  it  it  needed.  Available  in  M/i"  to  36"  I.D. 

EASY  TO  INSTALL 

e  Unskilled  labor  can  cut  and  install  Flexaust  duct  quickly  and  easily. 

A  set-up  like  this  one  can  be  easily  installed  and  Just  as  easily  moved  to 
meet  changes  of  process  or  relocation  of  machines.  It  can  be  cut  to  any 
length,  and  it  easily  coupled  to  any  other  duet  work. 

HIGHLY  FLEXIILE 

e  No  layout  problems  with  Flexaust!  Made  of  nylon  or  cotton  base  impreg¬ 
nated  with  age-resistant  Neoprene  compound  and  reinforced  with  spiral 
wire,  it  will  not  kink  or  flatten.  It  maintains  its  cross-section  even  on 
sharp  beds.  At  it  has  excellent  lengthwise  compressability,  it  it  easy  to 
transport  and  store. 

LONG  LASTING 

•  Flexaust  it  highly  resistant  to  corrosion,  moisture,  chemical  deterioration 
and  flexing  fatigue.  Its  bonded,  double  ply,  double  overlap  construction 
makes  it  fully  air-tight  for  pressure,  suction  or  gravity  operations.  It  outlasts 
other  types  of  ducts  in  handling  abrasive  dusts  as  in  grinding,  materials 
handling,  etc. 

You  can  uso  Flexaust  for  fume  exhaust,  for  dust  or  chip 
collection,  for  ventilation,  for  handling  of  bulky  materials. 

In  every  application  It  proves  its  economy  in  first  cost  and 
simplicity  of  installation  ...  its  efficiency  in  its  performance 
and  adaptability  to  all  types  of  jobs.  Also  available,  retract¬ 
able  type  Portovent  duct. 

Write  today  for  bulletins  giving  complete  data  on  flow 
characteristics,  installation  procedure,  sizes,  fittings  and  ac¬ 
cessories. 

THE  FUXAUST  COMPANY 

Dept.  HV-I.  100  Park  AveRae,  New  York  17.  N.  Y. 

Formerly  American  Ventilating  Hose  Co. 

Sleeks  are  available  frooi  coast  to  coast 


wHh  FUXOUST’hoM 


“Clover  leaf"  heats 
70%  more  space 


Three  of  Carrier’s  new  4-way  Unit  Heaters  with  “clover 
leaf”  air  distribution  cover  over  80%  of  this  100-foot¬ 
wide  building.  Three  projection-type  heaters  of  equal 
capacity  with  circular  air  patterns  cover  10%  of  area! 

Carrier’s  exclusive  “clover  leaf”  air  pattern  dis¬ 
charges  heat  in  four  directions  over  areas  up  to  108  feet 
in  diameter.  Simple  adjustments  vary  air  pattern.  No 
outlets  to  change.  No  accessories  to  add.  Extra  coverage 
means  fewer  units,  installation  and  operating  savings. 

Carrier  4-way  Unit  Heaters,  for  use  with  steam  or 
hot  water,  come  in  8  sizes:  55,000  to  600.000  Btu/hr. 
Lo«)k  in  your  Classified  Telephone  Directory  for  the 
name  of  your  Carrier  jobber-distributor. 

Complete  Line  of  Unit  Heaters.  With  over  50  years’ 
leadership  in  temperature  control.  Carrier  knows  heat¬ 
ing.  Carrier  Corporation,  Syracuse,  New  York. 


industrial  heating 
air  conditioning  •  refrigeration 
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Device  Detects  Dust 

An  automatic  dust  detector,  for  measuring  and  con¬ 
trolling  dust  in  rooms  that  retjuire  a  high  degree  of 
cleanliness,  has  been  designed  hy  Phoenix  Precision  In¬ 
strument  Co.,  Philadelphia,  Pa. 

A  few  typical  applications  of  the  detector  include  hos¬ 
pital  operating  rooms  and  assembly  rooms  maintained  hy 
manufacturers  of  precision  instruments,  hearings,  and 
electronic  equipment. 


As  described  hy  the  manufacturer,  the  sensitivity  of 
the  unit  is  such  that  if  a  layer  of  dust  one  thousandth  of 
an  inch  thick,  contained  on  the  head  of  a  nail  ( head 
diameter  Vi  in.),  is  uniformly  dispersed  in  a  dust  free 
room  8  hy  10  hy  15  ft.  the  dust  detector  responds  w  ith  a 
meter  deflection  20%  of  full  scale.  It  can  also  handle 
heavy  dust  loads  that  would  approximate  a  fog  reducing 
visibility  to  thirty  feet.  This  range  is  obtained  on  a  single 
scale  (without  making  sensitivity  adjustments)  through 
logarithmic  amplification. 

More  information?  Circle  Item  51  on  postcard,  page  101. 


Packaged  Boiler 

The  Progress  |)ackaged  boiler  designed  to  simplif) 
boiler  planning  and  installation  was  introduced  hv 
Cleaver-Brooks  (’.o.,  Milwaukee.  \V  is.,  at  the  National 
Plumbing  and  Heating  Exposition  recently  held  in  that 
city.  Features  found  in  the  company’s  industrial  boilers 
such  as  complete  package,  forced  draft,  four  pass  design. 


complete  factory  testing  and  field  starting  service,  are 
incorporated. 

The  unit  is  designed  for  schools,  churches,  apartment 


buildings  or  for  commercial  applications  in  the  500,000 
to  2,(MM).000  Btu  per  hr  range.  At  present  it  will  be  manu¬ 
factured  in  five  sizes,  both  oil  and  gas  fired  types. 

The  ASMF  boiler  in  addition  to  a  hydrostatic  test  is 
fired  at  full  rating  at  the  factorv  and  undergoes  an  elec¬ 
trical  component  check. 

More  information?  Circle  Item  52  on  postcard,  page  101. 


Urinol  Seam  Cover 

A  vitreous  china  seam  cover  for  multiple  installations 
on  urinals  is  being  marketed  by 
Iniversal-Rundle  Corp..  New' 

Castle,  Pa. 

The  seam  cover's  finish  is 
fired  at  high  temperatures  to 
produce  a  safe,  sanitary  surface 
between  urinals.  Specifically  de¬ 
signed  for  use  between  stall 
urinals,  it  resists  chipping, 
staining,  scratching  and  craz¬ 
ing. 

The  shipping  weight  of  the 
covers  is  approximately  eight¬ 
een  pounds.  I  rinals  ordered  for  battery  installation  with 
the  seam  covers  should  specify  side  grinding.  The  new 
seam  covers  are  available  in  white  or  decorator  colors. 

More  information?  Circle  Item  53  on  postcard,  page  101. 


Packaged  Liquid  Chillers 

A  line  of  packaged  liquid  chillers  for  c»)mmercial  and 
industrial  applications  from  5  to  25-hp  is  made  by  A. 
Brown  Products  Corp.,  fVirest  Hills,  N.  T . 

Named  Mono-Aqua,  the  units  are  assembled  in  multi¬ 
ples  of  5  tons.  Each  5-ton  section  shu's  itself  off  auto¬ 
matically  as  cooling  requirements  vary  or  are  reduced. 


This  reduces  electrical  consumption  and  provides  .stand-b) 
cooling  in  the  event  a  unit  is  out  of  order. 

The  controls  permit  rotation  of  the  ojierating  sequence 
of  individual  increments,  thereby  resulting  in  a  longer 
overall  service  life.  The  refrigeration  mechanism  is  en¬ 
tirely  hermetically  sealed. 

Installation  of  the  units  requires  only  electrical  power 
and  standard  water  piping  connections. 

More  information?  Circle  Item  54  on  postcard,  page  101. 

{Continued  on  page  130) 
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CLARE  AND  KLOMAN  STREETS 
BALTIMORE  30,  MARYLAND 


The  Ufe  aad  ntirflKtioo  of  a  Hot  Water  Oeoeratotr  4qjwd»  on  three  factors;  l)'im^per  stziAg  of 
vessel,  l)ptopsf  sfa^ofhsnti8»elementaiidaeeBPoeefheat,3)ieducmgcorro«ootoainiiiimunnu 
Incorre^  eai^lati^  any  of  these  iMtesrs  malee  eaily  rqilaoefnent  <rf'  the  unit  asoessary. 

Toiafe  NOVILT?  otfen  #  new  wmocft  d  omrosioo  resitttanoe— the  new  NOVELON 
Baked-on  Ittt^  IJ^Nig.  This  saw  miihi  awiiied,  phentHic  lesin  coating  is  die  most  successful 
anti-oomnrion  measme  ever  developed  for  sa^  vcsa^  It  is  low  in  initiat  cost;  heat  resistant— up 
to  SOCT  F.;  leaves  a  fnrfjfc.  non<poreus  sihlme  that  is  easy  to  dean;  imparts  no  color,  odor  <Mr 
taste— perdeularhf  rus^cdor;  and  wiH  not  deteriorate  vriih  age. 

When  Hot  Water  Genwators,  Heat  Enduuigm,  Air  Recdvers,  Storage  , 

Vessels  and  Novdon  Lmmgs,  let  NOVELTITS  Ei^gMaring  and  Sales  Dqpiutnimts  ;  mSm 
help  you  qtediy  the  ocurect  vessd  to  meet  your  needs.  Let  mir  50  years  of  experioioe  - 
be  your  aswranoe  that  the  vessel  you  qiwtfy  is  the 
best,  most  advanced  vessel  available. 


HM  CATALOG 
WAe  today  for  34  pope 


HOT  V^ATER  GENERATORS 


SPECIAL  FABRICATION 


SPECI/a  LININGS 
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News  of  Equipment  and  Materials 


(Conliiiucd  from  jiafie  12J»> 

Portable  Pipe  Threader 

A  portable  pipe,  conduit,  and  bolt  threader  and  cutter 
is  made  by  Collins  Machinery  Corp.,  Los  Angeles.  Calif. 

Named  the  Thread-O-Matic  22.  the  machine  has  an 
automatic,  power-operated  double  chuck.  It  threads  pipe 
or  c«mduit  from  to  2  in.  and  holts  from  *4  to  in. 


A  sliding  extension  bar  on  the  machine  enables  the 
operator  to  break  tight  fittings.  Pipe  is  guided  into  the 
spindle  by  the  funnel-shaped  design  of  the  rear  cover. 
The  tool  tray  on  top  of  the  housing  offers  greater  work¬ 
ing  convenience.  The  spindle  bearings  are  lubricated  by 
a  continuous  feed  of  oil  from  individual  reservoirs. 

Standard  equipment  of  the  machine  includes  three 
quick-opening,  scroll  die  heads,  with  a  separate  reamer 
assembly,  or  six  quick-opening,  frame  die  heads  with 
huilt-in  reamers  for  threading  V2*  to  2-in.  pipe.  Both  types 
of  die  heads  have  an  automatic,  coolant  oil,  flow  system 
to  prevent  damage  from  operator’s  forgetfulness  and  to 
prolong  the  die’s  service  life. 

More  information?  Circle  Item  55  on  postcard,  page  101. 


Solenoid  Valve 

A  2-way,  direct,  solenoid  controlled  valve  that  is  de¬ 
signed  to  be  installed  in-line  is  made  by  Airmatic  Valve, 
Inc.,  Cleveland,  Ohio. 

To  facilitate  inspection 
and  maintenance,  all  con¬ 
trol  parts  can  be  removed  in 
one  small  assembly,  without 
disturbing  the  piping,  by 
loosening  one  hexagonal  nut. 

Primarily  for  alternating 
current  applications  (both 
pressure  and  vacuum),  the 
normally  closed  valve  is 
available  in  standard  pipe 
sizes  from  to  2  in.  Having 
only  two  moving  parts,  it 
has  a  high-speed  action  with  a  short  plunger  travel. 

Non-corrosive  throughout,  the  valve  can  he  controlled 
by  a  relay  or  a  microswitch,  allowing  the  designer  the 
choice  of  a  complete  electrical  system.  It  can  be  mounted 
in  any  position  and  operated  continuously  without  harm 
to  the  valve  or  the  solenoid. 

More  information?  Circle  Item  56  on  postcard,  page  101. 


Pump  Ends  Are  Made  of  Plastic 

A  plastic  material  for  corrosion-resistant  li(|uid  end> 
is  being  used  by  Milton  Roy  ('<».,  Philadelphia.  Pa.,  for 
its  controlled  volume  pumps  and  chemical  feed  systems, 
known  as  Plio-Tuf,  the  material  is  a  resin  compound 


and  is  inert  to  many  chemicals  which  cannot  he  handled 
by  alloys.  In  addition,  where  other  chemicals  can  be 
handled  by  both  an  alloy  and  the  plastic,  the  cost  of  the 
Plio-Tuf  end  is  usually  less  than  that  of  the  alloy. 

The  relatively  low  cost  of  the  plastie  liquid  ends  i> 
partly  due  to  the  fact  that  the  plastic,  which  i.s  manu¬ 
factured  by  the  Goodyear  Tire  Rubber  Conqiany,  cati 
he  molded  and  does  not  have  to  he  extensively  machined. 
It  can  he  used  on  piim|)s  with  plunger  diameters  up 
through  IVs  h>- 

The  recommended  ranges  of  use  of  the  plastic  liquid 
ends  are:  pressure,  l.SO  psi;  capacity,  70  gph;  and  tem¬ 
perature,  100  deg  F. 

More  information?  Circle  Item  57  on  postcard,  page  101. 


Hot  Gas  Pyrometer 

An  instrument  for  measuring  the  tcnqierature  of  hot 
gasses  in  difficult  situations  where  the  gas  temj)eratures 
and  surroundings  are  constantly  changing  is  introduced 
by  Fielden  Instrument  Div.,  Rohertshaw -Fulton  ('ontrols 
(a).,  Philadelphia,  Pa. 

Galled  a  I  ,and  suction  pyrometer,  the  instrument  mea¬ 
sures  the  temperature  of  heaterl  gas  from  0  to  2900  deg 
F.  It  can  be  used  in  water  tube  boiler  furnaces;  uptakes 
and  regenerators  of  open  hearth  furnaces;  glass  tanks; 
and  other  industrial  and  laboratory  applications. 

Suitable  indicating  and  recording  instruments  can  he 
used  in  conjunction  w  ith  the  suction  |)y  rometer,  and  the 
company  will  provide  complete  .systems  wherever  re¬ 
quired.  Three  models  are  offered  using  platinum  and 
platinum-rhodium  sensing  elements,  each  designed  for 
a  particular  application  and  temperature  range. 

In  operation,  the  device  forces  hot  gasses  at  high 
velocity  past  thermocouples  in  order  to  increase  the  con¬ 
vective  heat  transfer  from  the  gas.  Concentric  shields  are 
employed  to  protect  the  temj)erature  sensing  elements 
from  disturbing  external  influences. 

The  main  unit  consists  of  a  water-cooled  stainless  steel 
jacket,  which  is  6  ft  in  length.  However,  the  company 
.said  it  will  supply  lengths  from  4  to  12  ft.  A  platinum 
thermocouple  with  5  ft  of  spare  wire  in  a  reel  box  is  also 
part  of  the  suction  pyrometer. 

More  information?  Circle  Item  58  on  postcard,  page  101. 

(Continued  on  page  132) 


130 


AUGUST,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


NO  CEILING  ON  COMFORT  HERE  i 


But,  plenty  of  ceiling  on  cost! 

That's  because  lightweight,  easy- 
handling  Chase  copper  tube  for 
radiant  heating  installs  faster!  Per¬ 
fectly  tempered,  it  easily  unrolls 
into  position  on  ceiling  or  floor. 
Comes  in  long  60  and  100-foot 
lengths  that  result  in  fewer  joints. 
Connections  are  quickly  made 


Proof  that  Chase  copper  water 
tube  cuts  installation  time  is  the 
fact  that  it  is  being  used  in  many 
of  the  largest  housing  develop¬ 
ments  where  over-all  costs  must 
he  low! 

If  it’s  radiant  heating,  be  sure  the 
system  is  made  with  Chase  copper 
tube  and  solder-joint  fittings. 


with  simple  soldering  techniques. 

Even  the  rugged  carton  for 

Chase  copper  water  tube  is  de¬ 
signed  to  speed  handling . . .  save 
time!  It’s  color-coded  for  easy 
identification  of  type  and  size.  Has 
a  center  hole  big  enough  for  a  firm 
grip.  Can  be  stacked,  rolled  or 
carried  with  ease! 

Chase  ^ 

BRASS  &  COPPER  CO. 

WATERBURY  20,  CONNECTICUT  •  SUBSIDIARY  OF  KENNECOTT  COPPER  CORPORATION 
The  Nation’s  Headquarters  for  Brass,  Copper  and  Stainless  Steel 

Atlanta  Baltimore  Boston  Charlotte  Chicago  Cincinnati  Cleveland  Dallas  Denver  Detroit  Grand  Rapids  Houston  Indianapolis  Kansas  City.  Mo.  Los  Angeles 
Milwaukee  Minneapolis  Newark  New  Orleans  New  York  Philadelphia  Pittsburgh  Providence  Rochester  St.  Louis  San  Francisco  Seattle  VKaterbury 
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News  of  Equipment  and  Materials 


{('.<}nlinu(’il  from  pnp'  l.tOt 

Piping  Compensator 

A  piping  compensator  is  made  hv  l{otherm  Kngine^r- 
ing  Co.,  Inc.,  (Chicago.  111.,  to  take  care  of  strains  in 
steam,  air.  hydraulic,  and  refrigeration  pipe  lines. 

Available  in  sizes 
from  Vl'  to  6  in.  to  any 
suitable  length,  the  unit 
consists  of  two  ball  seats 
individually  spring  seat¬ 
ed  so  that  movement  can 
be  had  in  all  directions 
including  unlimited  traverse  expansion.  All  internal  parts 
are  corrosion  resistant  and  sealed  with  seals  that  will  not 
adhere  to  the  metal. 

f^xamples  of  the  units  applications  include:  Pipe  lines 
on  the  end  of  larger  paper  dr\ers.  for  expansion,  aboard 
ship  where  there  is  considerable  |>iping  strains,  for  earth 
quake  piping,  for  setting  of  buildings  and  large  storage 
tanks. 

More  information?  Circle  Item  59  on  postcard,  page  101. 


Monitor  Stops  Vibration  Damage 

A  vibration  monitor  is  made  bv  The  Beta  Corp.,  Bich- 
mond,  Va.,  to  anticipate  and  prevent  tremble  in  rotating 
and  reciprocating  machines  hv  responding  to  slight  in¬ 
creases  in  roughness  or  vibration  and  causing  a  shutdown 
before  a  costly  failure  occurs. 

Kxamples  of  detectable  malfunctions  are  failing  bear¬ 
ings,  bent  shafts,  unbalance,  and  broken  blades. 

Named  Model  5  Vibraswitch,  the  monitor's  applica¬ 
tions  include  pumps,  motors,  compressors,  blowers,  gas 
engines,  diesels,  centrifuges,  turbines,  generating  equip¬ 
ment.  and  test  stands.  It  may  be  used  singly  on  small 


e«|uipment  in  pairs  on  driving  and  driven  equipment,  or 
in  series  or  |)arallel  combinations  to  monitor  each  bear¬ 
ing.  Its  acceleration  range  is  0-2  G's  to  cover  rotating 
e(|uipment  at  speeds  up  to  18.000  rpm. 

1  he  unit  has  a  shock-free  holding  and  reset  mechanism 
for  automatic  or  remote  o|)eration  to  prevent  actuation 
from  starting  or  from  normal  or  accidental  transient 
shocks.  It  employs  no  vacuum  tubes  or  electronic  com¬ 
ponents  and  is  supplied  in  an  explosion  proof  housing 
for  Class  1,  Group  D;  Clas.s  II,  (iroups  F  and  G  locations, 
or  gasketed  for  non-hazardous  outdoor  locations.  The 
housing  is  made  of  cast  aluminum  threaded  for  "^i-in. 


eniiduit.  Terminals  are  pr<»vided  for  a  lu'ater  resistor  to 
prevent  condensation  in  semitro|>ical  or  tropical  climates. 

Switch  contacts  are  SPDT,  split-contact  NO.  or  split- 
contact  N(]  rated  at  7  amp  up  to  44()v,  a-c.  Keset-holding 
coils  are  available  for  ().  12-1(),  24.  4f{,  and  115v,  a-c. 
The  coil  petwer  is  .7  watls  on  intermittent  dulv. 

More  information?  Circle  Item  60  on  postcard,  page  101. 


Adjustable  Slotted  Diffuser 

A  series  of  slotted  air  diffusers  for  interi<»rs  recjuiring 
a  linear  tvpe  *tf  ou’.let  is  made  by  (ionnor  Kngineering 
Gorp.,  Danbury,  (ionn.,  to  provide  control  of  both  air 
volume  and  air  direction. 

The  adjustable  grid-type  damper  regulates  air  volume 
(tver  the  entire  diffuser  length,  and  the  hinged  extruded 
aluminum  vanes  can  be  positioned  for  any  angle  of  air 
discharge. 

The  slotted  series  is  available  in  two  models,  KSL-1 
for  single  air  stream  discharge  in  ID  o  and  6-in.  widths, 
and  KSL-2  for  multi-directional  discharge  and  greater 
capacity  in  a  12-in.  width.  Both  models  are  made  in  2. 
8,  4,  and  C-ft  modules. 

By  omitting  the  end  flanges  at  each  joint  several  may 
be  installed  end  to  end  to  form  a  continuous  diffuser  line 
in  a  wall  or  ceiling.  Their  capacit)  is  from  50  to  800  cfm 
per  ft  of  length,  depending  upon  the  model  and  space  to 
be  served. 

Selection  and  performance  data  are  contained  in  Bulle¬ 
tin  K-27. 

More  information?  Circle  Item  61  on  postcard,  page  101. 


Drainage  Pipe 

A  drainage  pipe  known  as  (4iem-\\eld  is  introduced 
bv  Southwestern  Plastic  Pipe  (]o..  Mineral  Wells,  Tex. 

The  pipe  is  made  from  a  tnaterial  that  is  unaffected  bv 
most  acids  and  alkalis  and  is  not  subject  to  rust  or  elec- 


trolvtic  corrosion.  Joints  are  made  by  a  cement  that 
bring.s  about  a  fusion  of  the  |)ipe  to  the  fitting. 

A  feature  of  the  pipe  is  that  standard  lengths  are  10  ft 
with  20-  or  80-ft  lengths  available  on  order.  The  longer 
lengths  cut  the  lav  ing  time  normally  required  for  installa¬ 
tion.  One  80-ft  length  will  eliminate  up  to  six  joints. 

The  company  is  manufacturing  the  pipe  in  2,  8,  4,  5, 
and  0-in.  diameters.  A  line  of  standard  fittings  is  also 
carried  in  stock. 

Gatalog  information  is  available. 

More  information?  Circle  Item  62  on  postcard,  page  101. 

{Concluded  on  pa^e  184 1 
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The  symbol,  and  the  spirit,  of  the  fighting 
gamecock  lives  on  with  the  commissioning  of 
the  powerful  aircraft  carrier,  USS  Saratoga. 

The  incident  which  gave  birth  to  this  142 
year  old  Navy  tradition  took  place  on  the  decks 
of  the  first  Saratoga  as  she  closed  for  action 
against  four  men-o’-war  in  1812.  In  the  opening 
minutes  of  the  engagement  an  enemy  ball 
landed  on  deck —  crashing  into  a  coop  contain¬ 
ing  a  gamecock  brought  aboard  by  a  sailor. 

With  a  flurry  of  feathers,  the  startled  bird 
flew  to  the  rail  and,  as  if  expressing  his  per¬ 
sonal  indignation,  crowed  lustily  and  defiantly. 
Taking  this  as  an  omen  of  good  luck,  the  out¬ 
numbered  and  outgunned  American  ship 
entered  the  battle  with  new  courage  and  com¬ 
pletely  won  the  day. 


The  Navy’s  newest  aircraft  carrier  is  the 
fourth  ship  to  bear  the  name  Saratoga  and 
adopt  its  fighting  symbol.  As  aboard  its  sister 
aircraft  carriers,  the  USS  Forrestal,  USS  Inde¬ 
pendence*,  and  USS  Ranger*,  Walworth  Valves 
and  Fittings  are  installed.  We  are  proud  of  the 
many  contributions  that  our  products  and  engi¬ 
neering  skills  have  made  to  these  outstanding 
vessels. 

Walworth  products  installed  aboard  these 
ships  include  Pressure-Seal  Cast  Steel  Gate, 
Globe,  and  Angle  Valves,  Fabricated  Cast  Steel 
Manifold  Valves,  Cast  Steel  Y-Globe  and  Angle 
Valves,  Bronze  Gate,  Globe,  Angle,  and  Check 
Valves  and  thousands  of  Walworth  pipe  fittings 
including  Walseal®  Fittings,  Flanges,  and 

Unions.  *Now  under  construction. 


60  East  42nd  Street,  New  York  17,  New  York 


SUBSIDIARIES:  Crtiffi)  ahoy  steel  products  CO.  CONOFLOW  corporation  MAH  VALVE  A  FITTINGS  CO. 

SOUTHWEST  FABRICATING  A  WELDING  CO  ,  INC.  WALWORTH  COMPANY  OF  CANADA,  LTD. 
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News  of  Equipment  and  Materials 


( Concluded  from  page  132 1 

Cooling  Tower  Line  Is  Enlarged 

A  line  of  cooling  towers  in  IS.  20,  2S  ( illustrated  1 ,  30, 
10,  and  SO-ton  sizes  is  introduced  lt\  Ma-tor-nill  Hefriger- 
alion  Mfg.  Co.,  St.  Louis,  Mo. 

The  company  will  continue  to  manufacture  smaller 
towers  of  3,  5,  7'  ^,  and  10-ton  capacities  in  order  to 


offer  a  selection  for  a  \arietv  of  commercial  and  resi¬ 
dential  air  conditioning  applications. 

A  feature  of  the  towers  is  a  recessed  fan  \cnturi  which 
|»rovides  a  more  compact  and  pleasing  ap)>earance. 

Other  features  of  the  towers  include  remo\ahle  nd- 
wood  decking;  propeller-t\pe  fan  with  14-degree  pitch. 
\  -belt  driven,  and  with  the  motor  pivot-mounted  for  ad¬ 
justing  Irelt  tension;  exterior  lubrication  fittings;  and 
adaptability  to  indoor  or  outdoor  installation. 

More  information?  Circle  Item  63  on  postcard,  page  101. 

Galvanized  Scullery  Sinks 

Three  models  of  hot  dip  galvanized,  heavy  dutv  scullery 
sinks  are  offered  from  stock  bv  Just  Mfg.  Co..  Franklin 
Park.  Ill. 

The  three  models  with  one,  two,  or  three  compartments 
are  available  with  or  without  detachable  drainboards  for 
mounting  left  or  right.  The  sinks  are  intended  for  use  in 
schools,  hospitals,  restaurants,  hotels,  institutions  and  in¬ 
dustrial  plants. 


•All  the  sinks  are  formed  and  welded  of  12  gage  c-teel. 
hot  dip  galvanized  after  fabrication,  and  have  a  l^^-in., 
continuous  roll  rim  at  the  front  and  ends  with  bull  nose 
front  corners  and  a  12-in.  high  back.  Each  sink  includes 
angle  legs  with  hold  down  clips,  a  soap  dish,  and  the  com¬ 
pany’s  No.  1.5,  1^4-in.  C.P.  brass  draias  with  a  rubber 
.•itopper,  a  chain,  and  a  1 x  1-in.  tailpiece.  The  compart¬ 


ments  are  12  in.  deep,  measured  from  the  t(tp  of  the  roll 
rim. 

The  sizes  of  three  models  available  are:  (overall  dimen¬ 
sions)  Model  J-llO-S  27  X  27  X  .36  in.  high  from  the  floor 
to  the  top  of  the  roll  rim.  Model  J-210-S  .51  x  27  x  .36  in. 
high  from  the  floor  to  the  top  of  the  roll  rim.  Model  J-.31()-S 
(».3  X  27  X  36  in.  high  from  the  floor  to  the  top  of  the  roll 
rim.  Detachable  drainboards  available  in  21-  and  .30-in. 
lengths. 

More  information?  Circle  Item  64  on  postcard,  page  101. 


One-Inch  Air  Filter 

A  1-in.  thick,  aluininutn  filler  i.s  announced  by  I  he 
(ieorge  Evans  (a>rp..  Moline,  111. 

Made  <*f  aluminum,  the  filler  pack  has  large  openings 
on  the  inlel  side  |)r(»grt*ssing  to  smaller  o|K'nings  on  the 
outlet  side.  The  angled  o|ienings  force  air  into  a  high 
turbulence  and  r-au'e  it  to  lra\el  .3. .5  times  the  fil  er 
depth  from  the  iidel  to  the  outlet  side.  I  he  rough  edges 
of  the  o|)enings  grip  and  hold  diil.  permi  ting  the  pack 
to  absorb  lint  without  chocking  the  air  .stream. 

.Available  in  standard  sizes,  the  filter  can  be  cleaned 
bv  flushing  it  with  ordinary  tap  water  through  a  garden 
hose.  It  reijuires  no  high  tension  a(diesi\e  <nl.  .A  few 
ounces  of  the  company's  filler  fluid  which  acts  as  both 
an  adhesixe  and  a  rlelergenl  helps  to  wash  out  the  filter 
when  water  i.s  hosed  on. 

Engineering  data,  dust  load  curves,  elliciency  ratings, 
and  pressure  loss  curves  are  published  by  the  company. 

More  information?  Circle  Item  65  on  postcard,  page  10!. 

Paint  for  Hot  Surfaces 

A  heal  resistant  paint  for  use  on  surfai  es  subjected  to 
temperatures  up  to  600  deg  F  i.s  announeed  by  Speco. 
Inc..  Cleveland.  Ohio. 


Known  as  Heat-Rem  QD  black,  it  dries  in  air  in  less 
than  two  Inmrs.  The  paint  resists  extreme  tem|)erature 
variations,  smoke,  moisture,  fumes,  and  mild  indu.strial 
acids  and  alkalis.  It  is  recommended  for  protecting  steam 
lines,  vats,  separators,  exhaust  matiifold.s,  stacks,  tanks, 
ovens,  and  heat  lines. 

Applied  by  either  brush  or  spray,  the  paint  covers 
approximately  .500  sq  ft  |H*r  gallon.  It  is  available  in 
quart  and  gallon  <ans.  .5-gal  i)ails.  and  30-  and  .5.5-gal 
drums. 

More  information?  Circle  Item  66  on  postcard,  page  101. 
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Thil  internationally-known  research  institute  uses  1900  Glasfioss  Fiber  Glass  Air  Filters  every  three  months  to  prevent  dust 
build-up  in  electrostatic  precipitators.  Perfect  atmosphere  is  needed  to  assure  proper  results  in  the  many  phases  of  research  tests. 


Glasfioss  Air  Filters  help  control  atmosphere, 
lower  air  conditioning  costs  at  world-famous  research  institute 


More  than  1900  Pittsburgh  Glasfioss  Air  Filters  are  used 
every  three  months  in  the  air  conditioning  system  at  this 
famous  eastern  research  center  to  prevent  dust  build-up  on 
electrostatic  precipitators. 

“Pittsburgh  Glasfioss  Filters  help  catch  dust,  prevent 
over-loading  the  electrostatic  precipitators,  lower  mainte¬ 
nance  costs  through  reduction  of  the  number  of  times  nec¬ 
essary  for  cleaning  or  fiushing,  and  lessen  the  power  load,” 
reports  the  institute’s  director  of  engineering. 

“Perfect  air  conditioning  is  a  must  at  the  institute,  since 
we  are  devoted  to  long-range  research  of  the  effects  of  in¬ 
dustrial  techniques  upon  human  welfare.  We  must  control 
the  atmosphere  in  order  not  to  interfere  with  results  of 
study  on  such  subjects  as  air  pollution,  public  health,  sani¬ 
tation  and  alleviation  of  industrial  hazards.  The  fact  that 


Pittsburgh  Glasfioss  Air  Filters  are  constantly  used  in  our 
air  conditioning  system  speaks  for  itself.” 

GLASFIOSS  FILTERS  CAN  GIVE  YOU  TOP  SERVICE,  TOO! 

Pittsburgh  Glasfioss  Air  Filters  are  made  from  fine,  soft 
fiber  glass  which  provides  a  greater,  more  efficient  dust¬ 
collecting  area,  yet  does  not  interrupt  the  flow  of  air. 
Glasfioss  Filters  are  soft  and  easy  to  handle;  this  fiber  glass 
does  not  splinter  or  pierce  the  skin. 

Get  top  results  from  your  heating  and  air  conditioning 
systems  with  Glasfioss  Filters.  Try  them  once,  and  you'll 
buy  them  always!  For  the  name  of  your  local  Glasfioss 
Distributor,  call  your  nearest  sales  office,  or  write  Pitts¬ 
burgh  Plate  Glass  Company,  Fiber  Glass  Division,  One 
Gateway  Center,  Pittsburgh  22,  Pennsylvania. 


riTTSBURGH  ClASFLOSS  FILTERS  ARE  A  PRODUCT  OF  TNE  FIBER  (LASS  DIVISION  OF  PITTSBURG!  PLATE  (LASS  COMPANY 

Sales  Offices  are  located  in  the  tallowing  cities:  Charlotte.  Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  Los  Angeles,  New  York,  Philadelphia  and  St.  Louis 


GLASS  PAINTS  .  GLASS  •  CHEMICALS  *  BRUSHES  •  PLASTICS 


PITTSBURGH  PLATE  GLASS  COMPANY 


PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 


Air  Curtains  Exposed  Glass  Areas 

PROBLEM:  Where  large  expanses  of  glass  exist,  such  as 
in  oflice  buildings,  classrooms,  and  so  on.  with  a  concen¬ 
tration  of  nearby  occupants,  it  is  important  that  the  inside 
surface  temperature  of  glass  he  raised  to  near  room  tem¬ 
perature  if  optimum  comfort  is  to  he  achieved.  Air  cur¬ 
taining  of  the  exposed  glass  area  with  c(»nlinuous  strip 
t\pe  diffusers  is  a  practical  means  to  accomplish  a  vertical 

I  upflow  or  downflow)  air 
discharge  at  the  perimeter 
to  remove  the  heat  in 
summer  or  chill  in  win¬ 
ter  ex|)erienced  hv  per¬ 
sons  near  such  exposed 
surfaces. 

SOLUTION;  In  the  offices 
of  the  Insurance  Com¬ 
pany  of  North  America. 
Syracuse.  N.  Y..  Agitair 
Stripline  slot  diffusers 
were  installed  in  the  low 
window  sills.  In  each  window  sill  a  continuous  diffuser 
3'^  inches  in  width  and  16  feet  in  length  curtairs  the 
entire  glass  surface,  with  warm  or  cool  air  to  meet  the 
comfort  demands. 

RESULTS;  During  the  summer,  heat  gains  are  neutralized 
at  the  source — the  exterior  glass.  In  the  critical  winter 
season,  the  formation  of  cold  down  drafts  is  precluded 
and  infiltrated  air  is  heated  at  its  .source — the  window- 
cracks.  Comfortable  relative  humidities  are  maintained 
without  incurring  condensation  on  the  glass.  Radiant 
heat  loss  from  the  occupants  to  the  glass  surface  is  re¬ 
duced  to  the  vanishing  point  and  the  even  distribution  of 
air  assure  comfort  to  all  in  the  zone  of  occupancy. 


Cooler  Saves  Cut  Flowers 

PROBLEM:  Arvida  Orchids  Nursery,  South  .Miami,  Flor¬ 
ida.  will  require  a  special  building  for  the  preparation 
and  storage  of  cut  flowers.  One  room  of  the  building  for 
storage  of  packaged  flowers  is  to  he  maintained  at  30 
deg  F  without  humidity  control.  A  second  room,  however, 
must  be  maintained  at  40  to  42  deg  and  95%  relative 
humidity. 

SOLUTION:  Jack  Mitchell,  consulting  engineer,  speci¬ 
fied  two  Drayer-Hanson  product  coolers  to  handle  the 
first  storage  room.  The  second  room  was  found  to  have 
a  high  latent  gain  during  early  periods  of  product  storage, 
hut  it  was  determined  that  maintaining  95%  relative 
humidity  would  be  increasingly  difficult  as  the  actual 
product  load  was  decreased.  After  calculating  the  volume 
of  air  required  to  absorb  the  room  sensible  heat  load,  it 
was  determined  that  approximately  25  pounds  of  water 
per  hour  should  be  added  to  the  room.  Arranging  a 
pneumatic  step  controller  t«»  give  four  stages  <»f  refrigera¬ 


tion  compressor  capacity  control.  Mr.  Mitchell  specified 
a  room  humidistat  to  contnd  the  effect  of  four  atomizing 
spray  nozzles  connected  to  the  water  supply  line. 
RESULTS:  When  the  job  was  completed,  a  test  run  over 
a  period  of  one  week  with  recording  instruments  in  the 
room  showed  that  conditions  were  maintained  exactly  as 
specified. 


Auto  Coolers  Boost  Sales  25% 

PROBLEM:  Morton  Fetods  of  Dallas,  Texa.s,  one  of  the 
largest  distributors  of  potato  chips  and  other  packaged 
foods,  found  that  summer  sales  were  affected  adversely 
b\  the  fact  that  salesmen  who  drive  two  or  three  hundred 
miles  a  day  foumi  it  nccessarv  to  go  t<*  hotels,  take  show¬ 
ers  and  change  clothes  in 
each  town  prior  to  mak¬ 
ing  any  calls. 

SOLUTION:  Automobile 
air  conditioners  produced 
by  Frigikar  Corp.  were 
installed  in  all  salesmens’ 
cars  and  delivery  truck 
cabs.  About  50  company 
vehicles  were  so  etpiipped. 

RESULTS:  N.  A.  Cadell, 

Morton's  vice-president  in 
charge  of  .sales,  reports, 

“Since  last  July,  when  we  equipped  our  salesmen’s  cars 
w  ith  Frigiking  air  conditioning  units,  sales  have  increased 
at  least  25% .”  Salesmen  arrive  at  their  destinations  fresh 
and  ready  for  work  and  make  more  calls  each  day.  In 
addition  thev  are  more  contented  and  more  ambitious. 


Opera  House  Thermostats  Control  Ventilation 

PROBLEM:  While  the  New  York  Metropolitan  0[>era 
House,  like  any  auditorium  of  comparable  size,  rarely 
finds  it  necessary  to  heat  the  interior  during  a  j)erform- 
ance,  the  accumulated  body  heat  of  patrons,  c(tupled  w  ith 
the  heat  introduced  to  the  building  before  the  show  starts, 
.sometimes  results  in  excessive  warmth  and  moisture,  par¬ 
ticularly  on  upper  levels.  A  means  was  requirt*d  for  con¬ 
trolling  ventilation  during  performances. 

SOLUTION:  A  new  electronic  control  system,  product  of 
Minneapolis  Honeywell,  was  installed.  An  outside  thermo¬ 
stat  responds  to  weather  conditions  while  six  thermostats 
indoors  control  required  air  sup|)ly  to  the  five  levels  of 
the  auditorium.  Kach  indoor  thermostat  was  built  to  de¬ 
tect  the  extra  heat  given  off  by  the  addition  of  a  handful 
of  new  patrons.  The  system  is  capable  of  completely 
changing  the  air  in  the  auditorium  once  every  six 
minutes. 

RESULTS:  Regardless  of  the  size  of  the  audience  or  the 
conditions  of  outside  temperalurc.  comfortable  conditions 
are  maintained  in  the  Metropolitan  Opera  House, 
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THE  only  MateTied 


COOLING  TOWERS 

Thf  Halstc-ad  &  Mitchell  Cooling  Towers  you 
select  are  matched  by  design  to  work  with  the 
famous  Halstead  &  Mitchell  water-cooU'd  Con- 
densc-rs.  You  n(H*d  no  longer  buy  a  high-efficiency 
ccK)ling  lower  to  work  with  a  low-efficiency  con¬ 
denser  (or  i  icc-versa)  ...  a  long-life  cooling  tower 
to  work  ’.cith  a  short-life  condensc*r  (or  vice-versa). 


and  CONDENSERS 

Remember  that  every  cooling  tower  you  sell  is 
planned  to  work  with  a  water-cooled  condenser- 
then  you’ll  see  why  America’s  leading  manufac¬ 
turers  of  air-conditioning  and  refrigeration  equip¬ 
ment  have  swung  to  Halstead  &  Mitchell  for  their 
original  equipment  needs  in  both  these  components. 

With  cleanability  you’ll  sell  more.  Why  sell  less? 


\ 


20fe(maiaiitee! 


on  the  wetted  deck  surface  against  rotting  or  fungus  attack 

Only  Halstead  &  Mitchell  pressure-creosoting  can  provide  a 
ftuarantee  against  immc‘diate  attack  by  fungus  and  marine  para¬ 
sites  ...  or  chemical  deterioration  from  acids  in  water. 

Added  to  this  H&M  exclusive  are  other  major  advantages. 
There’s  ultra-high  efficiency  in  the  gravity-type  water  distribut¬ 
ing  pan  which  eliminates  extra  pumping  head  required  on  spray 
type*  towers  . . .  and  cuts  down  on  water  tosses  due  to  “atomizing” 
of  water.  And  there’s  extra-long  life  in  stainless  steel  fans  .  .  . 
and  shecd  stwl  cabinets  hydraulically  painted  with  vinsynite, 
vinyl  zinc  and  chlorinated  rubber. 


2  thru  120  TONS 


Lifetime  Cleanability 

The  mechanical  cleaning  of  H&M  double-tube,  counter-flow 
condensers  means  the  simplest,  least  dangerous  method  of 
restoring  new  unit  efficiency.  Whether  removing  a  heavy 
coating  of  sludge  and  scale,  or  a  thin  insulating  film  on 
the  inner  walls  of  the  copper  tubing,  the  mechanical  clean¬ 
ing  tool  restores  heat  transfer  efficiency  in  a  matter  of 
minutes.  The  result  is  lowered  discharge  pressures  . . .  more 
heat  carried  off  by  cooling  water  .  .  .  lower  bills.  Only  the 
impurities  are  removed  . . .  the  thickness  of  the  copper  wall 
remains  intact,  and  the  condenser  gives  extra  years  of 
peak  service. 


At  Leading  Heating  and 
Refrigeration  Wholesalers 
EVERYWHERE 


Write  for  Detailed  Specifications 


BE3SEMER  BUILDING  •  PITTSBURGH  22«  PA. 
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BOOK  REVIEWS 

Publications  abstracted  in  this  department 
should  he  ordered  direct  from  publisher. 

PERFORMANCE  OF  WATER  HEATERS 

I  lie  filorage  faiik  size  of  doinestie  water  heaters  slioiild 
be  based  on  the  peak  load  deliverv  eapacit\  of  a  two- 
hour  period  which  occurs  during  launderirg.  hut  should 
not  be  less  than  3(1  gallons,  according  to  a  I'uilding 
licsearch  Adxisory  Board  37-page  report  on  tlie  IVr- 
fonnance  Characteristics  of  I)ome^tic  Vv  alcr  Heating 
Kijuiptnent  transmit  ed  to  the  Federal  Housing  Ad¬ 
ministration. 

I  he  report  is  the  result  of  a  stud\  performed  under 
contract  between  tl.e  FHA  and  the  National  Acadenn 
of  Sciences  and  for  the  first  time  bases  the  storage  tank 
size  on  capacity  to  deliver  the  quantit\  of  hot  water 
needed  for  a  heavy  use  period  rather  than  on  the  number 
of  bedrooms  and  baths  in  a  home. 

riie  report  may  be  used  by  FHA  in  considering  any 
revisions  in  applicable  minimum  propert\  reipiirements. 

The  19-man  BRAB  Special  Advisor\  (iommit  ee  v\hich 
performed  the  study  was  appointed  b\  the  National 
Academv  of  Sciences  and  iU  members  were  considered 
as  individually  highlv  qualified  experts  on  the  various 
technical  aspects  of  the  problem.  The  committee  chair¬ 
man  was  Dean  F.  M.  Dawson.  College  of  Fngineering. 
State  I  niversitv  of  Iowa,  and  the  committee  members 
were  selected  from  government.  unl\  ersities.  foundations, 
manufacturers  and  trade  associations. 

The  stud\  was  divided  into  fixe  topics,  defined  by 
BRAB  and  approx  ed  bx  FHA: 

1.  Fstablishment  of  criteria  xxhich  xxill  insure  a  reason¬ 
able  serxice  life  (10  xears  xxas  regarded  as  reason¬ 
able  I . 

2.  Data  on  hot  xxater  consumption  and  determine 
e(pii|nnent  capacities  that  must  be  proxided  for 
adequate  serxice. 

.3.  Sludx  of  and  recommendations  on  safetx  devices 
that  should  be  required  and  how  they  should  be  in¬ 
stalled. 

4.  Clearances  that  should  be  j)rox  ided  between  water 
heating  equipment  and  adjacent  construction  to 
|)ermit  servicing  and  replacement. 

5.  Study  of  manufacturers’  warranties  and  guarantees 
to  home  oxvners  to  determine  if  such  agreements  are 
acceptable  and  enforceable  as  a  means  of  assuring 
a  reasonable  serxice  life. 

FHA  and  BRAB  haxe  granted  permission  to  the  Build¬ 
ing  Research  Institute  t(»  reprint  the  report  for  general 
distribution. 

Performance  Characteristics  of  Domestic.  If  ater  II eat- 
ini'  Equipment.  Paper-bound.  38  fxiges,  to  be  available 
in  summer  of  1936  at  $1.30  from  Huildinf'  Research  In¬ 
stitute,  2101  Constitution  Are.,  ft  ashin^ton  23,  I).  C. 

NDHA  1954  PROCEEDINGS 

The  various  pa|M*rs,  committee  reports  and  discussions 
that  took  place  at  the  technical  sessions  of  the  National 
District  Heating  Association  at  its  19.54  convention  held 
at  The  Greenbrier  Hotel.  W  hite  Sulphur  Springs,  W.  Va.. 
are  contained  in  the  19.54  Proceeding  of  the  National 
District  Heating  Association.  Listed  in  this  hook  are  the 


incmbei.'  ol  the  xarious  committees  and  the  re|)ort>  as 
presented  at  the  meeting. 

1934  Proceedings  of  the  \ational  District  1 1  eat  in  p.  As¬ 
sociation.  Cloth  bound.  6  v  9  inches.  173  papes.  Published 
by  the  .\ational  District  Ileatinp  Association.  827  \. 
Euclid  fie..  Pittsbiirph  6.  Pa.  Price  SKb 

•  •  • 

.''XMlM.lNG  Pkockdi  UKS --(diapter  ()  of  the  Air  Pollution 
Abatement  Manual  has  been  ii^sued  as  a  supplement  to 
cover  Sampling  Procedures  and  Measuring  K«|uipment. 
W  bile  Ghapter  ()  of  the  manual  described  the  status  of 
sampling  procedures  as  of  1951.  it  xxas  felt  that  a  supph'- 
ment  to  that  chapter  was  necessarx  as  new  sampling  and 
measuring  techni(|ues  xvere  developed  since  that  date. 
Manufacturing  Chemists’  Association.  Inc..  1925  F.xe  St.. 
N.W  .,  Washington  6,  D.  C.  Price.  75  cent'^. 

(«xs  Ai’iM.iwcK  Vknting—  A.G. \.  Laboratoii»-s  Rcs;-ar<  h 
Report  .No.  1243.  A  Field  Survex  of  Gas  Aji  lienee  \ent- 
ing  Cemditions.  coxers  some  of  the  second  phase  <tf  PAR 
Plan  Research  Project  DA-3-HA.  Appraisal  of  Available 
Information  on  Nenting  Gas  Aj  idiances  and  Field  Surxey 
of  Draft  Condition.*.  A  further  ana'xsis  of  field  surxex 
data,  from  xxhich  Repetrt  No.  1243  xxas  prepared,  is  in¬ 
tended  to  xield  additional  xaluable  information  at  a  later 
date.  This  report  contains  the  first  published  information 
(tn  the  nature  and  magt\itude  of  (himnex  or  f’ue  drafts 
and  associated  venting  data  as  repetrted  from  xiomestie 
appliance  installations  in  some  29  ga*  coinpanx  areas 
throughout  the  United  States.  Ibis  information  should 
provide  a  useful  background  for  gas  conqiany  engineers. 
ap|)liance  designers,  and  appliance  installers  confronted 
xxith  xenting  problems.  It  also  supplements  the  theories 
advanced  in  A.G. A.  Laboratories  Research  Bulletin  (»<!, 
I.iterature  Reviexv  and  Design  Studies  of  Gas  Apjdiance 
\enting  Sx  stems,  xxith  field  data  so  that  a  firm  basis  is 
proxided  for  other  xenting  research  activities  now  under 
XX ax.  Available  for  .?1..50  from  the  American  Ga*  Associa¬ 
tion.  429  Lexington  Axe.,  Nexx  A  ork.  N.  A. 

Fi.kgtkig  Hoist:  Heating — As  a  guide  for  those  inter¬ 
ested  in  the  design  of  electric  heating  installations,  the 
National  Klectrical  Manufacturers  Association  has  issued 
a  Manual  for  Klectric  House  Heating.  It  contains  itifor- 
mation  on  the  insulation  of  residences,  a  method  of  com¬ 
puting  heat  losses  and  thus  the  kihoxatt  heating  capacity 
needs  for  the  home,  and  a  method  «»f  e.stimating  the  an¬ 
nual  kiloxxatt-hour  consumption.  National  Klectrical  Man¬ 
ufacturers  Ass«»ciation.  1.5.5  K.  L4th  St..  Nexx  A  ork  17. 
N.  A.  I'rice,  25  cents. 

Measiking  S\toKE  riie  Bureau  of  Mines.  I  nited  States 
Dt'parlment  of  the  Interior,  has  issued  Report  of  Inxesti- 
gations  511)2,  entitled  “A  Comparison  of  the  Smoke.scope 
and  The  Ringelmann  Chart"  by  L.  R.  Burdick.  The  smoke¬ 
scope  is  a  recent  instrument  for  determining  the  density 
of  smoke  by  shade  comparison  and  the  report  is  devoted 
largelv  to  an  investigation  on  the  accuracy  and  conxen- 
ience  of  the  instrument.  Available  from  the  Bureau  of 
Mines. 
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assure  highest  operating  efficiency. 


More  than  80%  thermal  efficiency  guaranteed. 


for  performance  you  can  BANK 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 
TIMES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 


STEAM  GENERATORS 


One  purchase,  backed  by  undivided  responsibility. 
Shipped  completely  assembled  after  factory  tests  to 


For  complete  details, 
write  for  catalog  819 


4-pass  design  provides  5  sq.  ft.  of  heating  surface 
per  b.h.p. 

Induced  draft  fans  which  are  built-in  eliminate  the 
need  of  an  expensive  chimney. 

Simple  installation  requires  no  special  foundation. 

Clean,  quiet  operation. 

'Nj  Heavy-duty,  rugged  construction  assures  long-lived 
dependability. 

Vi  Burner  equipment  to  suit  your  fuel:  gas,  oil  or  both. 

Vj  18  sizes  from  20  to  600  b.h.p.  for  pressures  up  to 
250  p.s.i.,  or  for  hot  water  heating. 
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DEGREE-DAYS  FOR  JUNE,  1956 


(A)  Airport  readinKi;  (C)  City  office  readingt;  (O)  ReadioK*  at  a  point  on  outskirts  of  city. 


Air  Conditioning,  Heating  and  Ventilatinc's 

28th  Year  of 

Publication  of 

Monthly  Degree-Day 

Data 

City 

J  unc 

Season 

to  June  30,  incl.^ 

1956 

1  1''55 

1  Normal 

1  Ptji-.sP 

1954-55  1 

Normal 

Abilene,  Texas  (A)  . 

0 

0 

0 

2585 

2269 

2707 

Albany,  New  York  (A) . 

40 

41 

50 

7383 

6518 

6938 

Albuquerque,  New  Mexico  (Ai . 

0 

5 

0 

3855 

4249 

4389 

Alpena,  Michigan  (C)  . 

140 

93 

135 

8095 

7383 

7938 

Anaconda,  Montano  (C)  . 

(a) 

245 

251  ** 

(a) 

8427 

8261  “ 

Asheville,  North  Carolina  (C) . 

38 

46 

5 

4246 

4109 

4072 

Atlanta,  Georgio  (A)  . 

6 

0 

0 

2882 

2751 

2826 

Atlontic  City,  New  Jersey  (C) . 

32 

40 

24 

5067 

4674 

4741 

Augusta,  Georgio  (A)  . 

0 

0 

0 

2653 

2537 

2138 

Boltimore,  Moryland  (C)  . 

4 

14 

0 

4448 

4046 

4203 

Billings,  Montano  (A)  . 

16 

115 

119 

7541 

6905 

7078 

Binghamton,  New  York  (C) . 

34 

49 

48 

6864 

6193 

6520 

Birmingham,  Alabamo  (A) . 

7 

0 

0 

2866 

2686 

2788 

Bismarck,  North  Dakota  (A) . 

13 

1  19 

116 

9973 

8184 

8967 

Block  Island,  Rhode  Island  (A) . 

104 

1  1  1 

96 

6185 

5553 

5816 

Boise,  Idaho  (A)  . 

92 

69 

92 

5848 

6535 

5890 

Boston,  Massachusetts  (A) . 

54 

73 

42 

6150 

5468 

5784 

Bozemon,  Montana  (C) . 

(a) 

256 

230“ 

(a) 

8427 

8425* ‘ 

Buffalo,  New  York  (A) . 

71 

37 

72 

6956 

6187 

6792 

Burlington,  Iowa  (A)  . 

21 

(a) 

34 

6385 

(a) 

6101 

Burlington,  Vermont  (A)  . 

66 

44 

72 

8175 

7416 

7799 

Butte,  Montono  (C) . 

(a) 

239 

236“ 

(a) 

8821 

8162“ 

Coiro,  Illinois  (C) . 

6 

9 

0 

3919 

3542 

3756 

Chorleston,  South  Carolina  (C) . 

0 

0 

0 

1886 

1822 

1769 

Chorlotte,  North  Carolina  (A) . 

2 

1 

0 

3257 

3082 

3205 

Chattonoogo,  Tennessee  (A) . 

17 

1 

0 

3489 

3277 

3384 

Cheyenne,  Wyoming  (A)  . 

21 

224 

173 

7176 

7163 

7490 

Chicogo,  Illinois  (C) . 

49 

58 

59“ 

5986 

5454 

6077** 

Cincinnoti,  Ohio  (C) . 

24 

14 

0 

4592 

4119 

4532 

Cleveland,  Ohio  (A) . 

69 

35 

46 

6193 

5414 

5996 

Columbia,  Missouri  (A) . 

15 

29 

14 

5180 

4550 

5107 

Columbio,  South  Carolina  (A) . 

0 

0 

0 

2708 

2605 

2284 

Columbus,  Ohio  (C) . 

42 

21 

22 

5551 

4886 

5277 

Concord,  New  Hampshire  (A) . 

81 

89 

82 

7875 

7000 

7544 

Concordia,  Kansas  (C) . 

5 

36 

20 

5793 

4931 

5323 

Dallas,  Texas  (A) . 

0 

0 

0 

2328 

2146 

2272 

Doyton,  Ohio  (A) . 

41 

37 

39 

5877 

5248 

5591 

Deer  Lodge,  Montano  (C) . 

(a) 

263 

235“ 

(a) 

8715 

8582** 

Denver,  Colorado  (A) . 

0 

105 

65 

5745 

5863 

6116 

Des  Moines,  Iowa  (A)  . 

1  1 

44 

45 

6896 

6006 

6429 

Detroit,  Michigan  (A)  . 

61 

27 

60 

6558 

5820 

6396 

Devils  Lake,  North  Dakota  (C) . 

31 

119 

137 

1  1,030 

9225 

9832 

Dodge  City,  Kansas  (A) . 

0 

29 

15 

5166 

4615 

5058 

Dubuque,  Iowa  (A)  . 

32 

67 

76 

7539 

6827 

7235 

Duluth,  .Minnesota  (C) . 

200 

151 

200 

10,023 

9158 

9417 

Elkins,  West  Virginio  (A) . 

84 

130 

53 

6129 

5805 

5733 

El  Peso,  Texos  (A) . 

0 

0 

0 

2244 

2523 

2641 

Ely,  Nevada  (A)  . 

146 

219 

200 

7446 

8235 

7377 

Esconcba,  Michigon  (C)  . 

125 

100 

166 

8538 

7750 

8500 

Evonsville,  Indiana  (A) . 

26 

29 

6 

4753 

4293 

4360 

Fort  Smith,  Arkonsos  (A) .  • . 

13 

75 

101 

10,201 

8713 

9208 

Fort  Wayne,  Indiana  (A) . 

44 

42 

53 

6386 

5694 

6270 

Fort  Worth,  Texas  (A) . 

0 

0 

0 

2391 

2193 

2361 

Fresno,  Colifornia  (A)  . 

4 

5 

0 

2586 

3044 

2532 

Galveston,  Texas  (C) . 

0 

0 

0 

1019 

990 

121  1 

Grond  Junction,  Colorado  (A) . 

0 

42 

23 

5089 

6187 

5796 

Grand  Ropids,  Michigon  (A)  . 

62 

44 

79 

7092 

6353 

7027 

Green  Boy,  Wisconsin  (A)  . 

82 

64 

107 

8515 

7722 

8169 

Greensboro,  North  Carolina  (A) . 

22 

10 

0 

4132 

3795 

3810 

Greenville,  South  Carolina  (A) . 

6 

0 

0 

3251 

3107 

3060 

Harrisburg,  Pennsylvania  (A) . 

19 

29 

14 

5560 

5048 

5258 

Hartford,  Connecticut  (A) . 

36 

70 

31 

6543 

5853 

6125 

Hotteras,  North  Carolina  (C) . 

0 

0 

0 

2846 

2523 

2392 

Havre,  Montana  (C)  . 

55 

120 

125 

9164 

7763 

8155 

Helena,  Montana  (A) . 

113 

197 

197 

8585 

8452 

8202 

Houston,  Texas  (C)  . 

0 

0 

0 

1  152 

1  134 

1276 

Huron,  South  Dokota  (A) . 

10 

71 

80 

9148 

7319 

7876 

Indianapolis,  Indiana  (A) . 

42 

51 

30 

5810 

5270 

561  1 

Jockson,  Mississippi  (A) . 

0 

0 

0 

2432 

2233 

2202 

Kansos  City,  Missouri  (A)  . 

5 

17 

8 

5027 

4347 

4888 

Knoxville,  Tennessee  (A)  . 

23 

9 

0 

3773 

3530 

3590 

La  Crosse,  Wisconsin  (A) . 

21 

47 

74 

8139 

7086 

7619 

Londer,  Wyoming  (A)  . 

39 

174 

163 

7867 

7720 

8273 

(a)  Data  not  available. 

•Heating  season  cumulative,  fpm  Sept.  1. 

••Same  normal  figures  as  previously  listed  by  Heating  and  \  entilat- 
iNG  since  new  figures  are  not  available.  All  other  normal  figures  in  this 
table  are  based  on  a  30 -year  period  covering  1921  to  1950,  inclusive, 
recently  compiled  and  published  by  the  U,  S.  Weather  Bureau. 

Figures  in  this  table,  with  eight  exceptions,  based  on  local  weather 


bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department,  Central  New 
York  Power  Corp.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar.  Bates  Col¬ 
lege,  Lewiston,  Me.,  respectively;  Anaconda,  Bozeman.  Butte,  Deer  Lodge 
and  Livingston,  Mont.,  through  the  courtesy  of  the  Montana  Power 
Company.  Tacoma  figures  through  the  courtesy  of  the  Tacoma  News 
Tribune.  [Table  concluded  on  page  142] 
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kno*  draft 

ROUNDS"*'-'>"SQUARES 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1956 


Engineers:  Taros.  Baum  and  Bolles 
Mechanical  Contractors:  Alvord  and  Switt 


Condifionccl  air  is  delivered  to  all  oflices  and  public 
rooms  of  the  new.  modern  Statler  Hotel  in  Hartford, 
Connecticut,  throu”h  Kno-Draft  Adjustable  Air  Diffusers. 
Ifoth  round  and  squ.ire  units  are  used  — and  a  few  of  the 
new  slot-type  Kno-Drafts  (not  shown). 

Primary  reason  for  selection  of  Kno-Draft  was  the 
greater  comfort  assured  by  Jraftlcss  air  movement,  uniform 
temperature,  and  the  easy  and  accurate  control  of  both  air 
volume  and  llow  p.ittern. 

And  notice  how  neatly  the  Kno-Draft  squares  fit  into 
acoustical  ceilings  and  how  — square  or  round  — the  hand¬ 
some  Kno-Draft  units  blend  unobtrusively  with  the  archi¬ 
tectural  scheme  of  things. 

Tor  complete  specifications,  engineering  and  installation 
information  on  Kno-Draft  round,  square  and  slot-type 
diffusers,  simply  write  on  your  letterhead  to  Connor 
Engineering  Corporation,  Dept.  J-S().  Danbury,  Conn. 


CONNOR 

EKetNEERING 

CORPORATION  JH  1  ^  J 

kno'dran 

adjustable  air  diffusers 


Degree-Days  for  June,  1956  (Concluded) 


(A)  Airport  readincf; 

(C)  City  office  readmes;  (O)  Readines 

at  a  point 

on  outskirts  of  citv 

At*  CoNDiTiON’iNC,  Heating  and  Ventilatino’s 

28th  Year  of  Publication  of 

Monthly  DeRrec-Day 

Data 

1 

City  1 

1 

June 

ScahfJii  1 

Id  June  iiicl.* 

195(> 

1  1955  1 

Normal 

1955  5(. 

1954-55 

Lewiston,  Maine  tO)  . 

106 

87 

45 

7607 

7060 

Lincoln,  Nebrosko  (C)  . 

7 

42 

32 

6280 

5471 

Little  Rock,  Arkonsos  <A)  . 

0 

0 

0 

3117 

2846 

Livingston,  Montano  (C)  . 

(a) 

185 

142** 

(a) 

7448 

Los  Angeles,  Colifornio  (C)  . 

0 

14 

19 

1511 

1264 

Louisville,  Kentucky  (A)  . 

30 

20 

5 

4537 

4168 

Lynchburg,  Virginia  (A)  . 

37 

24 

5 

4466 

4131 

Mocon,  Georgia  (A) . 

1 

0 

0 

2261 

2158 

Modison,  Wisconsin  (C) . 

25 

66 

79 

7416 

6796 

Marquette,  Michigan  (C) . 

159 

125 

189 

8470 

7770 

Memphis,  Tennessee  (A)  . 

1 

0 

0 

3256 

3028 

Meridion,  Mississippi  (A) . 

5 

0 

0 

2450 

2371 

Milwaukee,  Wisconsin  (A) . 

67 

82 

109 

7236 

6572 

Minneapolis,  Minnesota  (A) . 

12 

41 

80 

8570 

7450 

Moline,  Illinois  (A)  . 

26 

44 

45 

6609 

5990 

Montgomery,  Alobomo  (A)  . 

0 

0 

0 

2280 

2218 

Nantucket,  Massochusetts  (A) . 

(a) 

(o) 

139 

(a) 

(a) 

Nashville,  Tennessee  (A) . 

18 

6 

0 

3753 

3525 

New  Haven,  Connecticut  (A)  . 

39 

53 

52 

6225 

5631 

New  Orleans,  Louisiana  (C)  . 

0 

0 

0 

1171 

1116 

New  York,  New  York  (C) . 

20 

41 

18 

5340 

4865 

Newark,  New  Jersey  (A)  . 

19 

34 

1  1 

5452 

4898 

Norfolk,  Virginia  (A) . 

2 

7 

0 

3700 

3424 

North  Plotte,  Nebrosko  (A) . 

5 

108 

59 

7171 

6578 

Ook  Ridge,  Tennessee  (C)  . 

26 

22 

(o) 

3882 

3828 

Oakland,  California  (A)  . 

112 

183 

119 

3257 

3300 

Oklohoma  City,  Oklahoma  (A) . 

0 

1  5 

0 

3912 

3402 

Omaha,  Nebrosko  (A) . 

7 

40 

32 

6557 

5602 

Porkersburg,  West  Virginio  (C)  . 

(a) 

34 

13 

(a) 

4645 

Peoria,  Illinois  (A) . 

26 

42 

41 

6 1 03 

5551 

Philadelphio,  Pennsylvonia  (C) . 

7 

25 

0 

4878 

4379 

Phoenix,  Arizona  (A) . 

0 

0 

0 

1318 

1436 

Pittsburgh,  Pennsylvania  (C)  . 

44 

37 

13 

5323 

4754 

Pocotello,  Idaho  (A) . 

92 

115 

91 

8045 

7209 

Portland,  Moine  (A) . 

141 

124 

117 

7996 

71  1  1 

Portland,  Oregon  (C) . 

135 

127 

70 

4453 

4488 

Providence,  Rhode  Island  (A) . 

52 

87 

58 

6407 

5720 

Pueblo,  Colorodo  (A) . 

0 

40 

27 

5506 

5336 

Raleigh,  North  Carolina  (A) . 

9 

3 

0 

3751 

3392 

Rapid  City,  South  Dakota  (A) . 

0 

140 

148 

/604 

6795 

Reading,  Pennsylvonia  (C) . 

13 

24 

1  1 

5323 

4797 

Red  Bluff,  California  (A) . 

0 

4 

0 

2658 

3027 

Reno,  Nevodo  (A) . 

123 

124 

165 

6044 

6537 

Richmond,  Virginia  (A) . 

10 

12 

0 

4223 

3884 

Rochester,  New  York  (A)  . 

72 

35 

54 

7259 

6387 

Roswell,  New  Mexico  (A)  . 

0 

2 

0 

3436 

3399 

Socramento,  Californio  (C) . 

6 

19 

5 

2427 

2961 

St.  Joseph,  Missouri  (A)  . 

10 

26 

1  1 

5790 

5077 

St.  Louis,  Missouri  (C) . 

9 

22 

7 

4649 

4129 

Solt  Loke  City,  Utoh  (A) . 

35 

85 

81 

5595 

6474 

San  Antonio,  Texas  (A)  . 

0 

0 

0 

1456 

1227 

Son  Diego,  Colifornio  (A) . 

8 

15 

43 

1517 

1341 

Sondusky,  Ohio  (C)  . 

59 

21 

41 

6149 

5323 

Son  Francisco,  Colifornio  (C) . 

187 

239 

180 

2868 

2988 

Soult  Ste.  Marie,  Michigan  (A) . 

171 

108 

224 

931  1 

8473 

Sovonnah,  Georgio  (A) . 

0 

0 

0 

2006 

2020 

Scronton,  Pennsylvonio  (A)  . 

47 

(o) 

35 

6812 

(a) 

Seattle,  Washington  (C)  . 

178 

180 

107 

4861 

4666 

Sheridan,  Wyoming  (A) . 

34 

144 

161 

4974 

7490 

Shreveport,  Louisiano  (A) . 

0 

0 

0 

2190 

2042 

Sioux  City,  Iowa  (A) . 

9 

46 

54 

7416 

6283 

Spokone,  Woshington  (A) . 

191 

129 

146 

7185 

7146 

Springfield,  Illinois  (A)  . 

23  * 

35 

14 

5766 

5105 

Springfield,  Missouri  (A)  . 

16 

38 

16 

4819 

4283 

Syrocuse,  New  York  (A)  . 

49 

22 

37 

7221 

6376 

Tocomo,  Washington  (C)  . 

155 

162 

143 

4938 

4771 

Toledo,  Ohio  (A) . 

55 

34 

60 

6739 

5774 

Topeko,  Kansas  (C) . 

6 

21 

13 

5255 

4587 

Trenton,  New  Jersey  (C)  . 

16 

36 

1  1 

5340 

4855 

Tulsa,  Oklohoma  (A) . 

0 

5 

0 

3765 

3191 

Utica,  New  York  (0)  . 

53 

31 

0** 

7470 

6839 

Valentine,  Nebraska  (A)  . 

6 

119 

83 

7907 

6668 

Wollo  Walla,  Woshington  (C) . 

71 

36 

38 

5406 

5089 

Woshington,  D.  C.  (C) . 

13 

15 

0 

4427 

4062 

Wichita,  Konsas  (A)  . 

4 

20 

7 

4895 

2223 

Williston,  North  Dakota  (C) . 

26 

129 

138 

9761 

8302 

Winnemucco,  Nevada  (A) . 

201 

126 

1  1  1 

6483 

7314 

Yakima,  Washington  (A) . 

129 

69 

53 

6712 

6198 

For  footnote?,  sec  i)aRe  1-40. 


NormaJ 

7707 

5858 
2982 
7185** 
1451 
4439 
4153 
2049 
7260 
8373 
3137 
2333 
7153 
7828 
6356 
2137 
6046 
3513 
6008 

1  175 
5050 
5252 
3454 
6529 
(q) 
3002 
3519 
6155 
4750 
6076 
4523 
1492 
5048 
6905 
7610 
4116 
6099 
5709 
3075 
7479 
5055 
2546 
5948 
3955 
6820 
3424 
2600 
4703 
4469 
5866 
1579 
1556 

5859 
2703 
9240 
1710 
6029 
4344 
7835 
2117 
6987 
6807 
5225 
4685 
6491 
4738 
6382 
4919 
5068 
3584 
6796** 
7054 
4848 
4258 
4571 
8997 
6352 
5838 
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Cooling  Surface  in  these  deep-ribbed  MOTORS 


There’s 

MORE 


No  Day 


with  these  Allis-Chalmers 


#  Frying  of  insulation  is  impos¬ 
sible  under  normal  conditions 
with  the  extra-large  cooling  sur¬ 
face  of  Allis-Chalmers  rib-type 
TEFC  motors.  The  result  —  you 
expect  and  get  longer  motor  life. 


The  engineered  partner  of  A-C 
motors  is  Allis-Chalmers  control. 


MOTORS 


Get  Complete  Information 

As  a  new  machinery  component  or  as  re¬ 
placement,  specify  Allis-Chalmers.  Discuss 
your  particular  application  with  your  near¬ 
by  A-C  distributor,  A-C  district  office,  or 
write  Allis-Chalmers,  General  Products 
Division,  Milwaukee  1,  Wisconsin. 


ALLIS-CHALMERS 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1956 
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NEWS  OF  THE  MONTH 


TWO  COMPANIES 

sign  agreement  transfer  air  conditioning  division. 

Manufacturing  plant  and  personnel  to  change  hands. 

All  agreement  transferring  the  air  ennditioning  division 
of  I  nion  Asbestos  ik  Uuhher  (annpain  to  \ational-l  .  S. 
Kadiator  ('.orporation  has  been  signed  hv  both  companies. 

In  announcing  the  acquisition,  Theodore  l>.  Kocke. 
president  of  National-l  .  S.  Kadiator  ('orporalion,  stated 
that  the  move  vva-'^  a  further  step  in  the  direction  of  broad¬ 
ening  tliat  company's  activities  in  the  fields  of  heating 
and  summer  cooling. 

Kdvvin  K.  Ilokin.  president  of  I  nion  Aslu^tos  ik  Kuhher 
(iompanv.  said  he  felt  the  sale  would  he  eqiialK  beneficial 
to  both  organizations. 

•  PLANT  IS  TRANSFERRED. — '|  fie  principal  acipiisition 
in  the  transfer  is  a  manufacturing  plant  located  in  (ireen- 
ville.  III.  It  wa<  stated  hv  spokesmen  for  both  companies 
that  the  majoritv  of  all  pt'rsonnel  connected  with  the 
o|M‘ration  of  the  division  were  being  transferred  to  Na¬ 
tional-l  .  S.  Kadiator  (]or|)oration  with  no  change  in 
duties. 

I  nion  Asbestos  ik  Kuhher  (jmipauv  *>  air  conditioning 
division  has  lieen  a  major  supplier  of  air  comlitioniug 
products  to  National-l  .  S.  Kadiator  (]or|ioration  for  sev¬ 
eral  vears.  Mr.  Hokin  -stated  that  the  transfer  of  the  air 
conditioning  division  is  the  result  of  a  long  term  policv 
decision  to  concentrate  I  nion  Ashetsos  ik  Kuhher  (Com¬ 
pany's  activities  on  its  older  ami  more  established  divi¬ 
sions. 

•  WILL  USE  SAME  LABEL.— National  1.  Kadiator  Cor¬ 
poration  plans  to  continue  to  market  its  air  conditioning 
jiroducts  under  the  I  narco  label.  Mr.  Hokin  pointed  out. 
as  thev  feel  the  name  has  gained  acceptance  in  the  indus¬ 
try,  des|dte  the  relatively  brief  period  in  which  I  nion 
Asbestos  N  Kuhhc‘r  ICompanv  was  c-ngagc'd  in  the  air 
conditioning  business. 


APPLIED  HEAT  TRANSFER 

will  be  subject  of  first  national  conference  spon¬ 
sored  by  ASME  division.  Papers  are  being  solicited. 

riie  first  national  conference  on  a|i|>li(‘cl  heat  transfer 
will  he  held  next  August  under  the  sponsorshij)  of  the 
heat  transfer  division  and  the  Central  Pennsv  Ivania  .‘Sec¬ 
tion  of  the  American  Societv  of  Mechanical  Kngineers 
with  the  cooperation  of  the*  College  of  Kngineering  and 
\rchitecture  of  the  I  niver.sitv  of  I’ennsv  Iv  ania. 

•  PAPERS  ARE  SOUGHT. —  Ti,  he*  hc*lcl  at  IVnnsylv  ania 
State  I  niversity,  the  theme  of  the  conference  will  he 
applic'd  heat  transfer,  and  jiapers  are  being  solicited 
which  hc*ar  directlv  upon  hc*at  transfc*r  applications.  Par- 
ticularlv  sought  are  papers  dealing  with  the  design,  con¬ 
struction.  and  use  of  heat  exchangers,  c'conomic  and  prac¬ 
tical  problems  a^scK-iated  with  insulation,  methods  of  in- 
'Irumentation  and  tests,  and  the  results  of  research  which 


mav  he*  ajijilied  in  inclu>trial  juactice. 

•  TO  HONOR  PROFESSOR. —  \  special  feature  of  the*  con¬ 
ference  will  he  a  dinner  and  cc*remonic>  honoring  Pro- 
lessor  William  11.  Me  \dams  <d  Mas-achusc'tts  Institute 
<d  lechnologv  on  the  occa>ion  «d  his  retiring  from  teach¬ 
ing.  A  spc'cial  c'lfort  i-  being  made  to  invite  former 
students  of  Professor  Me  \dams  to  he  prc'sent  at  the 
ceremonie.s  which  the  spon-or>  are  arranging  to  honor 
his  contrihutions  to  the  field  of  heat  transmis>ion. 

The  |»rogram  is  being  arranged  under  the  general 
direction  of  Professor  (i.  .M.  Dusinherre,  a  memher  of 
the  hc'at  transfer  division'.-  executive  committ(*e,  the  Cen¬ 
tral  Pc'unsv  Iv ania  Sc*ction  of  the  ASMK.  and  of  the  facultv 
of  the  Collc*ge  of  Knginc'ering  of  Pennsv  Ivania  State 
I  niversitv . 

Pidlc*s-or  l)u^inherrc  ha-  annoiim  t'd  that  the  deadline 
for  the*  submission  of  paj ci-  for  the*  conft*rence  i>  Januarv 
1.  19.”)7.  riu*  paper.*-  mu^t  he*  -uhmitt<*d  to  Papt*r-  Com- 
mittc-e  (diairman  H.  \.  .|ohn-on  of  tin*  Department  of 
Mt*chanical  Kngineeiing.  I  niversitv  of  (iaiifornia  in 
l?e*rk<  h*v . 

•  EQUIPMENT  EXHIBIT. —  I,,  <  oMnt*<  tion  with  tin*  i  onft*r- 
c*nce  there*  will  he  an  e*\hihit  id  e*quipme*nt  and  apparatu- 
useful  in  industrial  he*at  tran>fe*r.  Manufacturers  ed  e‘(pii|t- 
ineiit  for  the*  me*asure*mcut.  re*cording.  control,  and  pro¬ 
duction  of  he*at  transfer  and  the*rmal  pioce--e>  arc  invited 
to  exhibit  their  ware*>.  Ilie  e-xhihits  will  he*  uude*r  the 
-u|)ervision  of  A.  H.  /i*rhan  of  I laniilton-Standai d  (io.. 
W  indsor  F.ocks,  Conn. 


C.  M.  WOOLLEY 

dies  in  California  at  92.  Former  chairman  of  Amer¬ 
ican-Standard  pioneered  central  heating  systems. 

(]larenee  Mott  Woollev.  former  chairman  of  American 
Kaeliator  ami  Stanelarel  Sanitarv  Corporation,  died  la-t 
month  in  Kanniiig,  (]alif..  at  the  age*  of  *)2. 

•  ORGANIZER. — One*  of  the  etrganizer.-  of  the  \merican 
Kadiator  Company,  he  serveel  as  its  pre*side*nl  from  l'tll2 
to  P>21.  and  as  hoarel  e  hairman  from  the  latte*r  year  until 
Id.do.  when  he  retire*d.  At  that  time*  he*  re*taine*d  a  dire*e  toi  - 
ship  in  .American  Kadiator  ami  Standard  Sanitarv  (ioi- 
poration.  hv  which  name*  the*  eonipanv  had  hi*e'omi*  known 
in  192d  as  the  result  of  im*rge*rs. 

Air.  Woollev  was  horn  in  Detroit.  In  1<m*7  he*  a-sisted 
in  organi/ing  the  Miehigan  Kadiator  and  Iron  Companv. 
He  move'tl  to  (Chicago  in  lo92.  the  ve*ar  in  which  Ameriean 
Kaeliator  was  formeel.  He*  had  rt*side*d  in  Kanning.  Calif., 
ami  Palm  Springs  for  more  than  ten  vears  hi*fore*  hi- 
death. 

For  a  long  jieriod.  Mr.  Woollev  served  as  presieleni 
and  trustee  of  the  John  H.  Pierce  Foumlation,  whie  h  wa- 
e*stahlisheel  hv  a  former  husiness  as-ociate  for  re*search 
in  the  fielel  eif  heating,  ventilating,  ami  sanitation.  One*  of 
the  foundation’s  jilans  for  prefabricated  homes  was 
adeqiteel  hv  the  (»ov  e*rnme*nt. 

(  Aeu'.v  vontiniird  on  puge  14(>l 
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AMERICAN  BLOWER 
AIR  CONDITIONING 


voiir  ;iir  conditioning  recjiiireinenlsl  American 
iilcnvcr  (a)r|)oration.  Detroit  82.  Michigan.  In 
(ianatia;  (ianadian  Sirocco  Cioni|)anv,  Ltd., 
Windsor.  Ontario. 


American  )l.o\ser  s  single-stage  hermetic  centrifugal 
reli igei ating  machine  —  lonrac  —  antomaticallv  ad¬ 
justs  relrigc lating  capacitv  to  cooling  needs.  “  Lrack- 
ing  the  load.  '  1  onrac  ojierates  elhciently  from  full 
lo.id  to  no  load. 

\’.niai)lc  inlet  guide  \anes  regulate  the  (|nantitv. 
\elo(it\  anti  direction  of  the  refrigerant  gas  flow 
to  the  ( om|»ie'>'or  in  direct  response  to  the  amount 
ol  cooling  lit.id. 

Singlc  'tagc  dc'ign  eliminates  two  or  more  com¬ 
pression  si.igcs  with  their  inherent  crossover  losses. 

1  his.  phi''  improved  clillnsion  in  the  volute  casing, 
insures  optimum  perlonnance,  cpiieter  operation. 

What's  molt.  lonrac’s  sin<^lr-level  construction 
recpiires  no  liuilt-up  bases.  .\  compac  t,  sell-contained 
unit  reach  lor  installation,  1  cinrac  mav  he  located 
wherever  the  floor  will  sn|)port  the  charged  weight 
ol  the  sv stem  — even  on  the  roof. 

lor  further  inlormation  on  lonrac.  contact  onr 
nearest  branch  office,  or  write  ns  direct.  American 
lilowei  oilers  a  tc)m|)lete  prodnc  t-line  —  from  Pack¬ 
aged  Air  ( ionditioners.  to  .Multi-Zone  I’nits  and 
(  entral  Station  .\ir  Conditioners  —  tcj  meet  all 


C  ()iii|>;i(  tiv  designed,  accessible  —  Tonrae  operates  on  constant- 
speed  .StiOO  rpin  motor.  I*iisli  button  control  ileft  foreground) 
initiates  ([uiet,  eflicient,  automatic  operation. 


Division  of  AMERiCAN-e^Undard 
Air  conditioning  equipment  for  every  business 
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I  continued  jroni  poyic  IMi 

STRONGER  K/IEASURES 

are  recommended  lo  control  air  pollution  in  Chi¬ 
cago.  Changes  to  air  pollution  code  are  propoced. 

SlrotijitT  iiicasuresi  to  control  air  pollution  in  (Ihicago 
were  reeoniinended  recently  t<t  Mayor  Iticliard  J.  I)ale\. 

I  lie  reconiinendations  for  changes  in  the  city's  air 
pollution  code  were  presentt'd  hy  I  hoinas  11.  (larey.  <li- 
rector  of  the  Department  of  Air  Pollution  (lontrol.  at  a 
meeting  in  the  mayor's  ollice. 

*■  1  he  proposals  were  designed  to  elfect  a  noticeahle 
ri'diiclion  in  air  pollution  in  an  orderly,  progressive,  and 
practical  manner.'’  Mr.  ('.are\  explained. 

•  PROPOSED  CHANGES. —  |{ecommeiu!ed  dianges  in  the 
air  pollution  code  include:  Formation  of  an  air  pollution 
|)(dicv  and  ap|ieal  hoard;  enforcement  based  on  perform¬ 
ance  rather  than  specification;  increase  in  fines  for  re¬ 
peat  offenders;  licensing  of  personnel  dealing  with  plants 
and  proiesses  tending  to  emit  pollutants;  and  the  exten¬ 
sion  of  control  to  additional  air  pollution  sourct*s. 

1  he  rei-onunendations  were  made  to  the  Department 
of  Air  INdlution  (lontrol  hy  the  Midwestern  Air  Pollu¬ 
tion  Prexention  Association,  which  was  asked  to  suggest 
measures  to  strengthen  the  city's  air  pollut'ron  abatement 
laws. 

riie  code  rexision.s  were  formulated  hy  scientists  at  the 
Armour  Research  Foundation  of  the  Illinois  Institute  of 
Technologx  and  hv  an  engineering  committee  represent¬ 
ing  industry  and  comnu’rce. 

"I'he  report  stresses  the  need  for  better  housekeeping 
by  the  entire  community  and  for  a  more  rational  coordin¬ 
ation  of  control  of  all  sources  of  air  pollution,"  pointed 
out  Dr.  llaldon  A.  Feedy.  director  of  Armour  Res<*arch 
Foundation  and  president  of  the  MAPPA. 

"The  recommendations  suggest  reliance  to  a  greater 
degree  on  performance."  Dr.  Leedy  said,  “and  to  a  lesser 
degree  on  mandatory  specifications  of  construction,  oper¬ 
ation.  and  maintenance  of  e(juipment  and  plants,  thus 
])lacing  responsibilitx  on  the  ))lants  and  operators.'’ 


PETROLEUM  PRODUCTS 

are  being  extracted  from  a  mineral  other  than 
crude  oil.  Ore  will  be  piped  71  miles  in  slurry  form. 

f  uel  gas,  high  oc  tane  gasoline,  and  electrolytic  coke 
will  be*  extracted  frcun  a  mineral  named  (iilsonite  by 
Amc'iican  (iilscuiile  do..  Salt  Fake  (lity.  Flab. 

Facilities  for  coinertitig  the  ore  into  petroleum  prod¬ 
ucts  are  being  construe  t(*d  b\  the*  compaiu  in  a  .Slb.OOO.- 
tHK)  proje*ct  that  includes  new  w(*t  mining  technie|ues.  a 
71 -mile  pipeline  for  transporting  the  ore.  and  a  new  re¬ 
finery. 

riie  raw  material  is  a  black,  solid  luelrocarbon  that 
is  believed  to  have  been  forme*el  from  pe*troleuin  or  crude 
oil  millions  of  years  ago. 

I  neler  the  trade  name  dilsulate.  the  mineral  is  used  in 
the  piping  and  heating  fields  as  an  insulation  for  hot 
underground  pipes. 


I  hough  t<“e  hnicall\  an  asphaltite  but  dilTercnl  from 
a  plrdt.  it  occurs  in  neaiK  \e*rtieal  fi*sui(*s  t'’at  vary  in 
de  pih  from  100  to  l.”)00  ft  and  in  width  Ir  uii  a  f  w  inche  s 
to  22  ft. 

•  PIPED  IN  SLURRY.— The  ore  will  be  pip(*el  in  slurrv 
form  from  Ronan/.a.  I  lab.  whe*re*  it  is  mine*d.  to  a  ne*w 
proc  e  ssing  plant  the  com|)an\  is  coiisti  ue  l  ng  ne*ar  drand 
Junction,  dole). 

I Ving  a  elelavcd  coker,  a  fiaclionalor.  and  a  ealalvlii 
reformer,  the  |)lant  will  cenvert  oO' »  .  b\  weight,  of  the* 
solid,  brittle  ore  into  green  e  eikc*.  d.)' <  into  gasoline*,  and 
1.7' e  into  a  llOO-Rtu  gas  which  will  be  u?cd  as  plant  fue*l. 

(iredit  for  the  eliscoverv  ed  the  substance  is  generallv 
attributed  to  T.  IF  \\  igglesworth.  a  survevor  for  the* 
De  'u\er  Rio  (irande  Railuav.  who  first  ropoitt'd  it  in 
I  nod.  In  1  e!<{4.  Samuel  IF  (dison.  whose  name  was  applied 
to  the  e»re  by  letcal  p(*e»|;le.  dev  ote*d  his  efforts  to  finding 
a  market  for  it. 

In  P).70.  the  mineral  was  e!e*\(*loped  for  use*  as  an  in- 
'idation  for  hot  unde'rground  p  pe‘s. 


INFORMATION  LETTER 

lists  fundamental  safety  standards  for  installing 
gas  piping.  Intended  to  supplement  /.SA  standards. 

Fundamental  standards  of  safc'tv  to  be  obser\i*el  whe*n 
installing  gas  piping  are  outlined  in  an  inforn;i’.t am  lela*t. 
\o.  70.  prepared  by  the  Industrial  (ias  Fracliees  (iemi- 
mitte*e*  of  the  American  (ias  As.sociation. 

1  he  letter  is  entitle*d  "A(»  \  Re*conime*tie!e*el  (iood  I’rae  - 
I’ce  Re*ejuirements  for  Installation  of  Fonsumer  ( )w ned 
(ias  I'iping  on  Industrial  and  Fommercial  I’remises."  It 
lists  information  not  covered  bv  American  Standard  In¬ 
stallation  and  (ias  \ppliance*s  in  Ruiielings  (  ASA  Z2l..t0. 
10.741. 

•  TO  SERVE  A3  SUPPLEMENT. —  Intended  to  ultimately 
serve  as  a  standard,  the  le*tter  contains  basic  standards 
which  r.up|)lement  the  (ioele  for  l’r(*ssure  IMping  I  \S A 
15.7 1. 1  - 1 0.7.7  I  and  the  .'standard  for  (ias  'bransmi.ssion  and 
Distribution  Fipitig  .'systems  (  \S A  b.'51 . 1 .55-10.77  i . 

Ihe  latter  standards  govc'iii  the  installation  of  con- 
sumer-ownc*el  gas  |)iping.  both  in  and  between  buildings, 
extending  from  the  point  of  deliverv  to  the  inlet  connc'e  - 
tions  on  gas-burning  eepiijunent.  Ihey  are  inte*nele*el  to 
cover  piping  sv.stems  for  industrial  installations  at  anv 
prc'ssure  and  fe»r  all  other  iion-residential  installations  at 
operating  prc*ssures  in  excess  of  psig. 

•  INCLUDES  DATA. —  Tables  are  incluele*d  in  the  le*tte*r 
that  comp’are  the  r(*si.stance  ed  bends,  fittings,  and  valves 
to  that  of  e*e|uival"nt  l(*ngths  ed  straight  pipe*.  I’ijie  sizing 
table's  for  pre*ssur(*s  from  le*ss  than  1  psi  to  .70  j»si  are  also 
includ(*d. 

The  iidormation  letter  (.No.  70'  can  be*  obtaine*d  from 
the  industrial  ga.«  ele|)artme*nts  of  letcal  gas  ce»m|)anies  or 
directly  from  the  American  (ias  .Assewiation  at  120  Fex- 
ington  \venue.  New  ^  ork  17.  New  V>rk. 

(A’c/es  continued  on  pope  l  ie'll 
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What  a  truly  modern 
heating  plant  looks  like 


IRON  FIREMAN  FORCED  DRAFT  FIRING  UNITS 
with  matched  Kewanee  boilers  owned  by  Briggs 
Manufacturing  Co.  {Beautyware  Division)  Detroit 


Jnhr  Arnierum  Architrct-F.nfiinrrr^  Drnritnrn^  Stirh.  U  .  J.  Heuotdt  Co,,  Merhari' 

icat  (’ontrnctttrs,  Ifrtroit.  Iron  Fireman  rtfuipment  installed  hy  Comf*  &  (irmes,  Detroit. 


COMPLETE  FIRING  SYSTEM  IN  ONE  PACKAGE 

Every  essential  component  is  built  into  this  Iron  Fireman 
forced  draft  firing  system,  including  burner,  control  panel, 
forced  draft  air  supply  and  fuel  system.  Complete  unit  is 
factory  assembled,  wired,  and  tested. 

FIRES  ALL  TYPES  OF  BOILERS 

Firing  unit  can  be  applied  to  any  type  of  boiler  with 
great  advantages  in  installation  costs  and  operating  effi¬ 
ciency.  Complete  boiler-burner  unit  is  also  available  as 
pictured  above,  with  matched  Scotch  type  boiler.  Installa¬ 
tion  requires  little  more  than  service  connections.  No 
high  stack  needed. 

ONE  CONTRACT-ONE  RESPONSIBILITY 

Installation  costs  are  greatly  reduced.  No  separate  con¬ 
tracts  for  control  system,  electrical  wiring,  oil  heaters, 
or  burner  setting. 

FOR  GAS  OR  OIL,  OR  OIL-GAS  COMBINATION 

Takes  any  type  of  high  or  low  pressure  gas,  or  any  grade 
of  oil  from  No.  2  to  No.  6.  Oil-gas  model  can  be  switched 
from  one  fuel  to  another  at  a  moment's  notice  without 
loss  of  firing  efficiency. 

IRON  FIREMAN 

Automatic  firing  equipment  for  heating, 
processing  or  power  with  oil,  gas  or  coal. 

COMMERCIAL  •  INDUSTRIAL  •  RESIDENTIAL 


The  stnarl  ir«v  to  modernize 

Unlike  typical  conversion  burners,  the  Iron  Fireman 
forced  draft  firing  system  is  completely  assembled  at  the 
factory,  and  mounted  on  a  permanent  base  for  fast  and 
accurate  application  to  your  present  boiler.  It  is  a  com¬ 
pletely  engineered  unit,  leaving  no  intricate  wiring  or 
piping  for  completion  on  the  job. 

Where  a  complete  boiler-burner  unit  is  required,  the 
Iron  Fireman  forced  draft  tiring  system  is  supplied  as  an 
integral  part  of  a  matched  Titusville  or  Kewanee  boiler, 
as  in  the  Briggs  plant  pictured  above.  The  rated  capacity 
of  these  boiler-burner  units  (for  either  high  or  low 
pressure  steam)  allows  an  ample  margin  which  can  easily 
carry  overloads  of  50"„  or  more.  This  permits  a  com¬ 
fortable  “cruising  speed"  that  assures  long  life  and  low 
maintenance  costs. 

Ask  for  full  in  fornnition 

Send  coupon  for  complete  technical  description  and 
specifications. 


IKON  HKFAIAN  \1AM  KACTl  him;  r.OMPANV 
3U38  West  UK»th  Street.  ('.levelaii<l  11.  Ohio. 

In  ('.anatla:  rit«*  80  W  arti  Ontario 


Nani«‘ 

Firm 

('itv 
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i\(’us  coiilinitril  imin  fHific  ll(>i 

TESTING  LABORATORY 

will  be  erected  by  IBR  in  Urbana,  III.  Tests  will  supple¬ 
ment  manufacturers'.  Temporary  director  is  named. 

(  IK  lion  of  a  ^pcciali/nl  lolinj:  lalioraloi  v  for 

llu‘  lii'tiliik*  of  HoiU-i  ami  Hadiatoi  Mfis.  i>  f\|»c(  U*«l  lo 
1>(‘  iiml»‘r\\a\  shoitlv  at  I  rltaiia.  III. 

I’laii'  were  aiiiioiimed  rncntU  li\  |{o|Mit  I..  I<ii\. 
jit'iKMal  inaiiajicr  of  the  lii>titiil(‘. 

I’lirpose  of  the  lahoratorx .  .Mr.  l-eirN  ^aid.  will  he  to 
|iro\ide  c  heek  test'  on  hasehoard-  and  linned-tnhe  radi- 
atoi>  where  the  lii>titiites  ratiiifi-  are  iiuoUed.  supple¬ 
menting  oiijiinal  te^ts  (  ondncli'd  hv  the  indixidiial  pro- 
ilneeis. 

The  propert\  and  hniidinjj  have  heen  >eleeted  and  de- 
sifined  so  that  expansion  will  he  por->ihle  when  the  In- 
>titute  deeides  to  test  other  l\pe>  of  heatinj:  and  coolinir 
(‘i|nipinent.  Mr.  Terrs  pointed  out. 

•  TEMPORARY  DIRECTOR. —  Warren  >.  Harris,  associate 
research  professor  of  mechanical  enjiineerin<i  who  eon- 
duets  the  Institutes  resea rc  h  |tro{rram  at  the  I  niversitv 
of  Illinois,  will  supervise  the  lahoratorv  until  a  permanent 
director  is  named.  Trofessor  Harris  has  supers  i-ed  re¬ 
search  work  on  residential  healinji  and  cooliti”  in  the 
Institute's  research  home  at  I  rhana  since  HMtI. 

It  was  indicated  that  ahout  five  jM*rsons  will  he  cmi- 
ploved  in  the  lahoratorv  on  a  full-time  hasis. 

“This  lahoratorv  will  not  he*  a-sociated  in  anv  wav 
with  the  I  niversitv  of  Illinois  as  the  IHU  research  j>ro- 
"ram  is,"  Mr.  Terrs  noted.  "  I  he  lah  will  he  owned  and 
operated  solelv  hv  Hill. 

He  said  work  would  conliimi-  on  the  r*‘<>ular  re-earc  h 
jtrojiram  which  I’rofc'ssor  Harris  supervise-  at  the  re¬ 
search  home  in  cooperation  with  the  I  niversitv. 


ABSORPTION  MACHINES 

will  be  used  in  the  air  conditioning  system  of  new 
airport  buildings.  Will  be  powered  by  hot  water. 

\c>w  ^  ork  International  Airport's  new  Terminal  (atv 
central  air  eonditioninfi  svstem  will  employ  the  world's 
largest  installation  of  absorption  refrigerating  machines 
and  will  he  one  of  the  first  in  history  to  use  the  energy 
from  hot  water  to  produce  cc>oling. 

Charles  V.  T'enn.  vice  jiresident  of  Carrier  (Corpora¬ 
tion's  machinery  and  systems  division,  said  the  contract 
for  S101,370  awarded  hy  The  Port  of  New  ^  ork  Author¬ 
ity  calls  for  five  of  the  hig  mac  bines  w  ith  a  total  coeding 
capacity  of  3500  tons.  The  firm  of  Seelve,  Stevenson, 
Value  and  Knecht  is  the  consulting  engineer. 

T  he  order  is  part  of  a  SOO  million  program  to  construct 
an  international  arrival  building,  two  adjacent  airline 
wing  buildings,  and  individual  terminal  buildings  cajiahle 
of  accommodating  1 10  aircraft  at  c»ne  time  within  a  655- 
acre  landscaped  area  at  the  airport.  At  the  same  time,  an 
order  from  Pan  American  World  Airways  for  a  sixth 
ahsorjetion  machine  «»f  the  same  size  to  he  used  in  air 


conditioning  their  new  maintenanc  e  arc-a  at  Idlewild  wa- 
announc»*cl  hy  the  Carrier  exec  utive. 

•  WATER  AS  REFRIGERANT.— The  automatic,  push  but¬ 
ton  absorption  unit  has  no  major  moving  itart-  and  u-e- 
plain  water  as  a  refrigerant. 

The'  machine's  e-overe'd  in  the'  Port  Authority  contrac  t 
will  itroviele  chille'd  water  for  the  air  conditioning  of  thi- 
major  strue  tures  in  the  new  airport  deve'lopment.  I  he 
c  hilled  water  service  will  he  distrihute'd  through  unde'i- 
groiind  pipes  frenn  a  central  powerhouse  as  in  the  ca-e'  cd 
other  utilities. 

Pipelines  will  extend  iwarlv  half  a  mile  to  su|*ply  some' 
of  the  structure's  in  the  T'l'rminal  City  oval.  The'  main 
trunk  line  from  the  ce'iitral  -tation  will  he-  2  ft  in  diam¬ 
eter.  Mr.  Term  said. 

•  POWER  SUPPLY. — T  h  '  high  te'trrpc'ralure'  and  pre's-urc* 
hot  water  emplovt'd  to  powc'r  the  cooling  machine's  will 
he  the  same  as  that  use'cl  for  winter  he'ating.  Kmploying 
it  for  air  conditioning,  too.  ecpializc's  the  ye'ar-rcnmd  load 
on  the  boilers,  prcrvieling  a  he-tter  return  on  the  iiritial 
inve'stment. 

.Mr.  Te*nn  de'serihc'd  this  as  the  se'ccmd  major  cooling 
installation  in  history  to  opc'rate  on  hot  water,  hut  pre- 
dictc'd  there  would  he  many  more  in  new  structures  ob¬ 
taining  such  boiler  facilitic's.  He  said  that  in  many  similar 
cases  operating  and  installation  economies  would  result. 

Higgest  building  to  he  air  cemditioned  using  the  new 
chilled  water  supply  will  he'  the  International  Arrival 
Building  with  its  twer  adjacent  Airline  Wing  Buildings. 
It  is  to  he  three  stories  tall  in  its  highest  sec  tion  and  will 
stretch  for  eleven  citv  bloc  ks.  It  is  expectc'd  tc»  he  host  to 
long  distance  air  travelers  iti  miel-P)57. 


INDOOR  CLIMATE 

is  being  studied  for  new  Air  Force  Academy.  Experi¬ 
mental  rooms  equipped  with  recording  instruments. 

\  rc'search  program  is  hc'ing  e-ondue  tc'd  on  the  site  of 
the  Air  Torce  Academy  at  Colorado  Springs.  Colo.,  to 
help  engineers,  scientists,  ami  military  oflicials  find  an  in¬ 
door  climate  in  which  cadc'ts  will  Ic'arn  most  effectively. 

Details  of  the  experiment  were  disclosc'd  hy  Air  Torce 
.S'cretary  Dona’el  A.  Ouarlc's  following  a  tour  of  the 
Acaelenn  site  and  a  review  c»f  preliminary  findings  hv 
enginc'ers  of  the  Air  Torce  Academy  (Construction  Ageeic  v 
and  Minneapolis-Honevwell  Bc'gulator  (.om|)any.  who  are' 
cooperating  in  the  sludic's. 

•  EXPERIMENTAL  ROOMS.— T  wo  13  by  Hl-ft  dormitory 
rooms  have  been  built  as  exac  t  duplicate's  of  the  e|uarle'r> 
which  will  house  the  Academy's  2600  cadets.  The  experi¬ 
mental  rooms  are  the  first  structure's  to  he  erc'e  tc'd  on  the 
17,500-acre  site  10  miles  north  of  (Cielorado  Springs. 

The  rooms  are  e'cjuippe'd  with  instruments  which  read 
and  rc'c-ord  air  temperatures  at  six  points,  chart  the  effc'cts 
of  the  sun,  air  movement,  humidity,  and  other  condllitnis 
that  affect  human  comfort  and  efficiency.  The  rooms  are 
also  furnishc'd  with  automatic;  temperature  controls  so 
{(.ontinued  on  l.50i 
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BtTH|EHEM 

steel 


1— 

Recessed  Type 


Console  Model 


OPELOUSAS  GENERAL  HOSPITAL,  OPELOUSAS, 
LOUISIANA  •  TEMPLE  EMANU  EL,  DALLAS, 
TEXAS  •  HULL  #2290,  NEW  YORK,  N.Y. 
ROWAN  BUILDING,  FORT  WORTH,  TEXAS 
EDWARD  R.  HARRIS,  MARACAIBO,  VENEZUELA 
HOTEL  LOGAN,  OMAHA,  NEBRASKA  >  NURSES 
RESIDENCE,  LOS  ANGELES  COUNTY  HOSPITAL 
I  ERICKSON  MOTEL  CROOKSTON,  MlNNEf^TI^ 
WIY  TOI  STORE,  FREEPOIT 


,  Jraifer-hansoH 

SPOTAIRE-VRC 

AIR  CONDITIONING 


.one  of  seven 

complete  lines  of  year-'round 
air  conditioning  equipment 

Need  literature? 


drauer-hansoH 


3301  Medford  Street  *  Los  Angeles  63,  California 

(Division  of  Notional-U.S.  Radiator  Corporation) 


News  of  the  Month 


INDOOR  CLIMATE 

\('oiitinue<l  from  l  Uli 

iiuioor  coiidilions  can  l»c  regulated  and  the  effects  <»f  the 
change?  rtnordt'd. 

Data  recorded  hy  the  instruments  will  he  supjdemented 
hv  reports  from  Air  Ftirce  second  lieutenants  who  are 
lixing  in  the  completely  furnished  laboratory  rooms  and 
carr\ing  out  duties  similar  to  those  which  Academy 
cadets  will  perhtrm. 

The  prttjecl  is  under  the  supervision  of  Col.  Albert  1'.. 
.^tolt/,  director  of  the  Air  Force  Academy  Construction 
Agency  which  has  the  mission  of  constructing  the  modern 
service  school. 

•  PURPOSE  OF  RESEARCH. — Disdosing  details  of  the 
"tudv.  Col.  Sto'tz  said.  “It  is  recognized  that  human  effi- 
cienev  depends  »)n  human  comfort.  Because  much  of  the 
cadet's  actual  learning  will  come  from  his  after-classes 
studies,  it  is  essential  that  conditions  in  the  dormitory 
rooms  he  coordinated  and  designed  to  provide  the  most 
efficient  learning  climate  possible. 

“The  problem  is  especially  critical  in  this  area,”  Col. 
Stoltz  continued,  “because  of  the  intense  daytime  sunlight, 
cold  nights,  rapid  outside  temperature  variations,  and 
climatic  changes. 

“Before  j)roceeding  with  construction  of  the  buildings 
we  must  determine  how  they  will  he  affected  hy  these 
conditions.” 

Col.  Stoltz  pointed  out  that  the  project  will  also  make 
possible  the  testing  of  room  arrangements,  furnishing, 
lighting,  sound,  and  equipment — even  doorknobs — before 
they  are  installed  in  the  completed  buildings. 

Instruments  used  in  the  experiment  include  a  radiation 
detecting  device  called  a  two-sphere  radiometer  which  was 
develojTed  hy  Honeywell  research  scientists  to  study  the 
effect  of  sutdight  on  residential,  school,  office  and  factory 
heating,  and  air  conditioning.  Consisting  of  two  dissim¬ 
ilar  sensing  elements,  it  measures  and  rec(»rds  the  effect  of 
sunlight  on  inside  tenifxeratures,  shows  what  happens  in¬ 
doors  when  the  sun  goes  down  or  is  obscured  by  clouds, 
and  measures  the  gain  or  loss  of  radiant  heat  due  to  sun¬ 
light,  bright  skies,  or  cold  walls  and  windows. 


RIVER  FISH 

stop  Chicago  newspaper's  cooling  system  during 
unseasonable  warm  spell.  Made  pumps  lose  prime. 

\ir  conditioning  maintenance  personnel  detected  some¬ 
thing  fishy  in  The  Chicago  Tribune’s  air  conditioning 
s\>tem  recently.  Thev  fiiund  it  was  smelt. 

When  unseasonable  heat  and  humidity  hit  the  Windy 
(]ity.  Tribune  plant  maintenance  j)ersoneI  turned  on  the 
giant  cooling  system  to  counteract  the  7't-degree  weather 
Although  the  system  normally  has  a  c«»oling  capacity  (d 
17(M)  tons,  nothing  happened. 

•  WATER  INTAKES  CLOGGED.— The  men  checked  two 
huge  intake  pipes  which  draw  water  for  the  cooling  sys- 

i  Concluded  on  pa^e  l.')2 
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ELECTRO-STAYNEW 

PRECIPITATORS 

I lifrlily  elli(i»‘nt  — removes 
'(  of  oil  ;tir-l)orne  dirt, 
iiieludiii^'  smoke,  dust,  {Mtlleii, 
oil  mist,  loiii/er  uiid 
('.ollector  ill  one  unit. 
Aviiilulile  in  sinjrle  unit  of 
1200  and  l«00  CFM;  any 
rapacity  in  multiple  units. 
.\sk  fur  Bulletin  100. 


ELECTRO-STAYNEW 
MIST  COLLECTOR 

Provides  sidf-contained 

vent ilat ill"  system  for  individual 

machine  tools.  Bemoves 

air  contaminated  with  oil, 


pOUfff^^ 


FILTERS 

FOR  EVERY 
VENTILATING 
APPLICATION 


STAYNEW 

AUTOMATIC  AIR  FILTERS 


Designed  for  filtering  large  air 
volumes  efficiently,  these 
self-cleaning  filters  give  you 
posiUve  protection  against 
oil  entroinment  in  the  air  stream 
This  protection  is  provided 
by  an  exclusive  Staynew 
feature  —  a  second  dry  curtain 
providing  a  double  filtering 
action.  Ask  for  Bulletin  500. 


VISCOUS  PANEL  FILTERS 


Low  cost,  permanent,  washable 
type  for  locotions  where 
highly  efficient  filtration  is  not 
required.  Large  dust-holding 
capacity  with  amazingly  low 
resistance  to  air  flow. 
Unsurpassed  for  ease  of 
cleaning.  Ask  for  Bulletin  700. 


DRY  PANEL  FILTERS 

Highly  efficient  for  heavy 
duty  Ventilation  work. 
Operates  with  any 
filtering  medium  that 
comes  in  sheet  form  and 
can  be  crimped. 

Preformed  media  can  be 
inserted  quickly  and  easily 
when  required. 

Ask  for  Bulletin  600. 


>N  lialcvcr  your  lillcriiifr  prohlcm,  wherever  you  are, 
there's  it  l)olliM"er  representative  ready  to  help 
you  solve  it  with  nSlaynew  filter — the  ori/y  cotnplete 
line  of  industrial  and  ventilating'  filters  avitilahle. 

Write  today,  and  ask  for  catalogs  describing  the  filters  illuS' 
trated  above.  Dollinger  Corporation,  Dept.  15,  Centre  Park, 
Rochester  3,  N.  Y. 


LtQUID  FILTERS  •  PIPE  LINE  FILTERS  .  INTAKE  FILTERS  •  HYDRAULIC  FILTERS 
ELECTROSTATIC  FILTERS  .  DRY  PANEL  FILTERS  •  SPECIAL  DESIGN  FILTERS 
VISCOUS  PANEL  FILTERS  .  LOW  PRESSURE  FILTERS  •  HIGH  PRESSURE  FILTERS 
AUTOMATIC  VENTILATION  FILTERS  •  NATURAL  GAS  FILTERS  •  SILENCER  FILTERS 


.smoke,  Ltrif,  and  ehiiis  and 
returns  eleiin  air  to  shop. 
Saves  you  hundreds  of  dollars 
in  huildiii"  maintenanee 
ex|M'nse  and  lost  man-hours 
due  to  employee  sickness. 

Ask  for  Bulletin  120. 


CORPORATION 
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AVAILABLE  f 
FROM  STOCK  / 

- NEW - 

P(HVeR-l>AK^ 

Packaged  Automatic  Boiler 


- for  - - 

lower-cost  heating 
and  hot-water  service 

Money-Saving  Advantages:  Low  complete  cost  •  com¬ 
pletely  factory  assembled  •  saves  floor  space  •  operating  simplicity 
•  factory  fire-tested  •  automatic  operating  and  safety  controls  • 
quiet  operation  •  smokeless  combustion  •  easy  over-all  accessi¬ 
bility  •  nation-wide  factory-schooled  service  •  one-source  respon¬ 
sibility  for  complete  unit. 

Ideal  for  low-pressure  steam  or  hot-water  heating  loads 

up  to  25  hp  in  motels,  schools,  stores,  bakeries,  garages,  churches, 
florists,  industrial  loads  and  many  other  applications.  Choice  of 
oil  or  gas  firing  with  rugged  industrial  type  burners.  Delivered 
ready  for  operation.  Built  and  fully  guaranteed  by  O&S,  builders 
of  Powermaster  boilers.  Available  in  10,  15,  20  and  25  hp  sizes. 
Can  be  supplied  with  coils  for  storage  tank  or  instantaneous 
hot-water  service. 

Get  more  information  now  by  sending  for  Bulletin  1233. 

ORR  a  SEIRROIUER,  IRC. 

Reading,  Pa. 

builders  of  dependable  boilsrs  since  1885 


RIVER  FISH 

{(^oiicludeil  jroin  pafit-  |  .")(h 

Inn  from  llie  (]liicafio  river.  I  liev  foiiml  the  o|i(Miiii"s 
plugged  with  smelt.  Thousands  of  the  tiny  fish  were'  plas¬ 
tered  against  the  ^  2-in.  wire  screen  protecting  the  l()-in. 
opening  through  which  water  is  si|)honed  into  the  s\>tem 
from  I  f  ft  helow  the  river  s  surface. 

I  he  fish  prevented  water  pumps  from  maintaining  their 
prime,  and  the  cooling  svstem  could  not  operate. 

I  he  situation  improved  a  little  on  the  following  dav 
although  the  temperature  climhed  to  til  degr»‘e-.  The 
smelt  run  eased  up  a  little,  and  huilding  maintenanc** 
crews  operated  the  svstem  at  om'-ipiarter  s|«*ed. 

Tremendous  (|uantlties  of  river  water  are  used  in  The 
Tribune's  two  main  systems.  In  the  -team  jet  s\>icm, 
water  is  em|)loved  to  condense  the  spent  steam.  In  the 
centrifugal  svstem,  it  is  used  in  the  refrigerant  condenser^ 
and  is  then  returne<l  to  the  river  through  an  l<‘l-in  main. 


ECONOMICS  OF  HOUSE-HEATING  FUELS 

^(.oncluded  jroin  I  (Id  I 

apartments  and  2f  .‘3-room  apartments  on  «'!  Ilooi-.  and 
floor  warming  i.s  supplied  in  the  living-r<M»m  and  hall  ol 
each  apartment.  An  extra  electric  radiator  i-  siijiplied  for 
“to|)|)ing  up"’  and  to  provide  a  foral  point  to  sit  around 
(television  sets  are  graduallv  displacing  this  soi  iai  neces- 
sitv).  On  the  continent  of  P.urope.  where  whole  house 
warming  hv  stoves  or  central  heating  i.s  tin-  rule,  lamilics 
commoidv  sit  around  a  talde  in  the  evening,  hut  not  in 
Britain.  Klatnes  are  more  interesting  than  many  television 
programs  and  for  vears  a  large  proportion  of  electrit 
heaters  had  some  kind  of  flickering  device  to  imitate 
flames. 

Ihe  following  assessiiuMit  <d  weekiv  lo-ts  will  he  of 
intere'st.  I'he  figure's  have  been  converted  to  dollars  at 
the  present  rate  of  exchange.  To  obtain  a  comparison  in 
terms  of  familv  income  thev  should  he  multiplied  hv 
about  2  or  d. 


Service 

■  i-room  dpt. 

2-rooni  npt. 

Mot  water 

s(  ).(>(• 

.<o.;3i 

Floor-heating 

().<>(  1 

0.7  f 

Kxtra  electric  radiator 

(1.4(1 

((..l-A 

(looking 

0.27 

0.20 

Lighting,  etc. 

0.21 

0.17 

Total,  per  week 

S2.47 

SI. BO 

This  is  for  a  .service  which  involves  no  trmihle  with 
ashes  or  fumes  and  exceedingly  low  maintenance.  It  is 
claimed  that  elec:tric  heating  leads  to  much  longer  life 
of  internal  decoration  and  furnishings. 

.Monie  s  paper  is  followed  hv  a  paper  hv  ( ).  \\ . 
Ilumphrevs  who  makes  a  comparative  assessment  of  the 
costs  of  maintaining  living  (juarters  at  a  comfortable  hi 
deg.  .According  to  him,  onlv  oil  seriouslv  rivals  electricitv. 
But  if  he  is  right,  there  is  going  to  he  a  much  greater 
use  of  oil  domestically  in  Britain  than  anvone  so  far  ha.s 
dared  to  forecast. 
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INSULATED  PIPING  SYSTEMS 


PREFABRICATED 


Here  i$  REAL  PROOF  of  Ric-wiL  superior  quality  and 
performance... This  recent  installation 
of  over  600  miles  of  pipeline  represents  a 
tremendous  investment ...  and  ...  a  tremendous 
"vote  of  approval”  for  Ric-wiL  systems. 

Next  time  you  specify  piping ...  specify  Ric-wiL  and 
know  you  are  getting  the  finest. 


NEW  Ric-wiL  catalog  is 
now  available  . . .  write  for 
your  copy  . . .  today. 


Quality  Piping  Systems... 

A  ...  0/  Exceptionally  High  Thermal  Efficiency 
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Manufactures'  Representative 


check  temperature 
of  steam  traps- 

motors-bearings 


.  .  .  quickly  and  accurately 
with  the  Alnor  Pyrocon,  the  portable  contact 
pyrometer  for  taking  surface  temperatures. 
This  handy,  portable  instrument  can  be  your 
most  useful  maintenance  and  installation  tool 
...  it  provides  accurate  temperature  readings 
instantly  of  any  surface  (metallic  or  non- 
metallic),  flat,  curved,  stationary  or  revolving. 

It’s  a  well-balanced  instrument  mounted 
in  a  sturdy  case  for  protection  against  the 
usual  hazards  of  on-the-job  service.  Jeweled 
movement  is  also  heavy-duty,  shock- 
resistant  type  that  will  withstand  hard  and 
continuous  use  .  .  .  performing  with 
laboratory  accuracy. 

A  wide  selection  of  thermocouples  and 
extension  arms  assures  its  adaptation  to  your 
needs.  Eight  standard  F.  scale  ranges  are 
available  up  to  1200°F.  Send  for  complete 
details  contained  in  Bulletin  4257. 
Illinois  Testing  Laboratories,  Inc.,  Rm.  514, 
420  N.  LaSalle  St.,  Chicago  10,  III. 


[ 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


If  \()U  are  seekinji  new  line.-;,  we  suggest  you  register 
\()ur  riatiie.  territory  covered,  and  present  lines  with  this 
puhlication.  We  get  numerous  recpiests  from  manufac¬ 
turers  seeking  representatives  and  hv  registering  you 
pave  the  wav  to  lining  up  desirable  accounts.  W  rite  to 
the  Research  Director.  Am  (ioNDiTioMNG.  Hkatinc  and 
\  KNTII.ATING,  93  W  orth  St..  New  ^ Ork  13.  N.  Y. 


Students  Seek  Back  Issues  of  Guide 

Students  in  heating,  ventilating  and  air  conditioning 
find  that  even  a  hack  issue  of  the  A.^llAK  (iiiide  is  a 
valuable  refen'uce  hook  for  school  work. 

If  any  readers  have  a  19.31.  or  later,  issue  that  is  just 
collecting  dust  on  their  hook  shelves,  why  not  let  an 
engineering  student  have  it  in  time  for  the  fall  semester'.'' 

Send  vour  old  (riiides  to:  I’rof.  Frederick  H.  Morse, 
ASIIAK  Faculty  Adviser.  School  of  Mechanical  F.ngineer- 
ing.  Purdue  I  niversity.  Lafayette.  Indiana. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  ore 
those  from  whom  further  informotion  is  availoble. 


TESTING  MATERIALS  MEETING — Second  Pacific  Coast  na¬ 
tional  meeting  of  the  American  Society  for  Testing  Materials, 
including  on  exhibit,  at  the  Hotel  Stotler,  Los  Angeles,  Calif. 
Fred  F,  Von  Atto,  assistant  secretory  of  the  Society,  1916  Roce 

St.,  Philadelphia  3,  Po . SEPTEMBER  16-22,  1956. 

INSTRUMENT  SOCIETY  EXHIBIT — 11th  onnuol  Instrument- 
Automotion  Conference  ond  Exhibit  (International),  of  the 
Instrument  Society  of  Americo,  at  the  new  Coliseum  building. 
New  York,  N.  Y.  J.  McCoffery,  assistant  executive  secretory  of 
the  Society,  1319  Allegheny  Ave.,  Pittsburgh  13,  Po. 

. SEPTEMBER  17-21,  1956. 

ELECTRONICS  CONFERENCE— 1 2th  annual  National  Elec¬ 
tronics  Conference  and  Exhibition  at  the  Hotel  Sherman,  Chi¬ 
cago,  III.  Victor  J.  Danilov,  Illinois  Institute  of  Technology, 

Chicago  16,  III . OCTOBER  1-3,  1956. 

AGA  CONVENTION — Annual  convention  of  the  Americon  Gas 
Association,  at  the  Auditorium,  Atlantic  City,  N.  J.  Secretary  of 

the  Association,  420  Lexington  Ave.,  New  York  17,  N.  Y. 

. OCTOBER  15-17,  1956. 

ANTHRACITE  CONFERENCE — An  Anthracite  Conference  will 
be  held  at  the  Mineral  Industries  College  of  The  Pennsylvonio 
State  University,  University  Park,  Pa.  P.  L.  Walker,  Jr.,  De¬ 
partment  of  Fuel  Technology  of  the  University,  University  Park, 

Pa . OCTOBER  18-19,  1956. 

ASA  MEETING — 38th  annual  meeting  of  the  American  Stand¬ 
ards  Association,  in  conjunction  with  the  Seventh  National 
Conference  on  Standards,  at  Hotel  Roosevelt,  New  York,  N.  Y. 
Secretary  of  the  Association,  70  E.  45th  St.,  New  York  17,  N.  Y. 

. OCTOBER  22-24,  1956. 

CORROSION  ENGINEERS  EXHIBITION — Exhibition  of  corro¬ 
sion  control  materials  will  be  held  concurrently  with  the  south 
central  regional  meeting  of  the  National  Association  of  Corro¬ 
sion  Engineers,  at  the  Gunter  Hotel,  San  Antonio,  Tex.  A.  B. 
Compbell,  executive  secretary  of  the  Association,  1061  M  &  M 

Building,  Houston  2,  Tex . OCTOBER  23-26,  1956. 

AIR-CONDITIONING  WHOLESALERS  MEETING  —  Annual 
meeting  of  the  Air-Conditioning  and  Refrigeration  Wholesalers, 
at  the  Jung  Hotel,  New  Orleans,  La.  Secretary,  2607  N.  High 

St.,  Columbus,  Ohio . OCTOBER  24-27,  1956. 

REFRIGERATION  ENGINEERS  CONVENTION — Annual  con¬ 
vention  of  the  Refrigeration  Service  Engineers  Society,  at  Hotel 
Muehlboch,  Kansas  City,  Mo.  H.  T.  McDermott,  International 
secretary  of  the  Society,  433  No.  Waller  Ave.,  Chicago,  III. 
. NOVEMBER  15-18,  1956. 

{Continued  on  page  1.30) 
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f  niiotliei 

DRAVO  HEATER 


To  meet  on  estimated  heat  loss  of  7,400,000 
Btu  per  hour  in  their  new  plant.  Hunter  Fan 
installed  five  1,000,000  Btu,  four  500,000 
Btu  and  one  400,000  Btu  Dravo  Counterflo 


The  new  L-shaped  factory  building,  350  by 
420  feet,  supplies  108,000  square  feet  of 
manufacturing  and  storage  space.  Dravo 
Heaters  meet  varying  heat  requirements 
easily  despite  the  fact  that  one-sixth  of  plant's 
tatal  wall  space  is  window  area. 


Southern  factory  finds  economical  answer 
to  plant  heating  prohlem 


Much  of  the  South's  rapid  industrial 
expansion  can  be  credited  to  its  year- 
around  sunny,  mild  climate.  But  this 
same  climate  has  presented  some  unique 
heating  problems  to  manufacturing  firms 
like  Hunter  Fan  and  Ventilating  Com¬ 
pany  of  Memphis,  Tennessee.  Their 
particular  problem  was  to  provide  an 
etlicient  yet  economical  heating  system 
for  their  new  factory  building. 

In  addition  to  the  normal  heating 
requirements,  experience  indicated  that 
"chill”  conditions  prevailed  during  many 
winter  and  early  spring  days,  particu¬ 
larly  in  the  morning  hours.  This  "part 
time”  heat  requirement  indicated  the 
need  for  a  conventional  system  that 
could  not  only  handle  their  normal  needs 
but  also  have  sufficient  flexibility  to  meet 
these  varying  demands.  Specifically  what 
they  needed.  Hunter  plant  engineers 
decided,  was  a  system  that  instantane¬ 
ously  handled  a  wide  variation  of  heat 
requirements  and  yet  was  low  in  initial 
cost,  maintenance,  and  compact  enough 
to  fit  limited  space  in  modern,  low 
factory  structure. 

As  cooling  and  ventilating  specialists. 


they  examined  and  evaluated  all  types 
of  heaters  and  heating  systems.  Ten 
Dravo  Counterflo  heaters  were  found  to 
be  the  ideal  answer  to  their  plant  heat¬ 
ing  requirements. 

Regardless  of  your  plant  location — 
East,  West,  North  or  South — you'll  be 
dollars  ahead  by  carefully  investigating 
Dravo's  quality  heaters  to  see  how  their 
many  features  work  for  over-all  heating 
efficiency  and  economy  every  day  of 
operation.  The  coupon  below  will  bring 
you  all  of  the  details — mail  it  today! 


Dravo  Corporation,  Department  A-3908 
Fifth  &  Liberty  Avenues 
Pittsburgh  22,  Pa. 

I  am  interested  in  Dravo  Heaters  for 


DRAVO 


CORPORAIION  U 

Pittsburgh  22,  Pennsylvania 
Representatives  in  principal  cities 


I  I  Please  send  literature 
n  Please  have  a  representative  call 


ipany 


Address 
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You  Can  Have  DRY  Air  with 
EXACT  Moisture  Control 

for  your  comfort,  for  your  process,  for 
testing  machines  or  materials  at 
any  time  of  the  year 

Niagara  Air  Conditioning  provides  you  with  any 
temperature  and  relative  humidity  you  need,  held 
constant  or  varied  at  will.  Using  "Hygrol” 
absorbent,  you  save  the  refrigeration  commonly 
used  to  condense  moisture  and  make  reheat  un¬ 
necessary  in  most  cases.  It  gives  large  capacity 
with  compact,  easily-maintained  equipment. 

This  Niagara  Air  Conditioning  Method  dries 
air  directly  and  measurably,  using  a  moisture-ab¬ 
sorbing  liquid  spray.  Humidity  control  is  a  sep¬ 
arate  function  from  heating  or  cooling. 

This  gives  you  precise  control  over  your  air 
conditions  with  thermostats  alone;  no  moisture- 
sensitive  devices  are  needed.  You  have  simpler, 
more  trustworthy,  less  expensive  control  instru¬ 
mentation.  Niagara  precise-control  air  condi¬ 
tioning  installations  have  the  best  record  for 
reliability. 

Write  for  information  on  the  application  to 
your  problem.  Ask  for  descriptive  Bulletins 
if  112  and  i*121.  Address  Dept.  HV 

NIAGARA  BLOWER  COMPANY 


405  Lexington  Ave.  New  York  17,  N.  Y. 

District  F.ngineers  in  Princitja!  Cities  of  I S.  and  Canada 


( Continued  jrom  i»ige  loll 

ASRE  CONVENTION— Semi  -annual  meeting  of  the  American 
Society  of  Refrigerating  Engineers,  at  Hotel  Statler,  Boston, 
Mass.  Secretary  of  the  Society,  234  Fifth  Ave.,  New  York  1, 

N  Y . NOVEMBER  25-28,  1956. 

ASME  MEETING — Annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  Hotel  Statler,  New  York,  N.  Y.  Secretary 
of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. NOVEMBER  25-30,  1956. 

REFRIGERATION  CONTRACTORS  CONVENTION  —  Annual 
convention  of  the  Refrigeration  and  Air  Conditioning  Contrac¬ 
tors  Association,  ot  the  Balmoral  Hotel,  Miami  Beach,  Flo. 
Secretary  of  the  Association,  10660  Carnegie  Ave.,  Cleveland 
6,  Ohio . NOVEMBER  26-28,  1956. 

POWER  SHOW — The  22nd  National  Exposition  of  Power  and 

Mechanical  Engineering,  under  the  auspices  of  the  ASME,  ot 
the  New  York  Coliseum,  Columbus  Circle,  New  York,  N.  Y. 

E.  K.  Stevens,  International  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y . NOVEMBER  26-30,  1956. 

CHEMICAL  EXPOSITION — 9th  Notional  Chemical  Exposition 
of  the  American  Chemical  Society,  in  the  Clevelond  Public 
Auditorium,  Cleveland,  Ohio.  Sec.etory  of  the  Chicago  Section 
of  the  Society,  86  E.  Randolph  St.,  Chicago,  III. 

. NOVEMBER  27-30,  1956. 

WARM  AIR  HEATING  CONVENTION— Annual  convention 
and  committee  meetings  of  the  Notional  Worm  Air  Heating 
and  Air  Conditioning  Association,  at  the  Netherlond  Plozo 
Hotel,  Cincinnati,  Ohio.  George  Boeddener,  monoging  director 
of  the  Association,  145  Public  Squore,  Clevelond  14,  Ohio. 
. NOVEMBER  27-30,  1956. 

ASHAE  EXPOSITION — International  Heating  &  Air-Condition- 
ing  Exposition,  at  the  International  Amphitheater,  Chicago,  III, 

E.  K.  Stevens,  International  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y.  Exposition  held  in  conjunction  with  the 
63rd  annual  meeting  of  the  Amencon  Society  ot  Heating  and 
Air-Conditioning  Engineers,  Inc.  A.  V.  Hutchinson,  secretory  of 
the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 
. FEBRUARY  25-MARCH  1,  1957. 

CORROSION  ENGINEERS  MEETING — 13th  annual  conference 
and  exhibition  of  the  Notional  Association  of  Corrosion  En¬ 
gineers,  at  Kiel  Auditorium,  St.  Louis,  Mo.  A.  B.  Compbell, 
executive  secretary  of  the  Association,  1061  M  &  M  Building, 
Houston  2,  Tex . MARCH  11-14,  1957. 

METALS  CONGRESS  AND  EXPOSITION— 1 0th  Western  Metal 
Congress  and  Exposition,  sponsored  by  the  American  Society 
for  Metals,  and  other  technical  groups,  at  the  Pon-Pocific 
Auditorium  and  the  Ambossodor  Hotel,  Los  Angeles,  Colif.  W. 
H.  Eisenmon,  managing  director  of  the  Society,  7301  Euclid 
Ave.,  Clevelond  3,  Ohio . MARCH  25-29,  1957. 

GAMA  MEETING — Annual  meeting  of  the  Gas  Appliance  Man¬ 
ufacturers  Association,  at  The  Greenbrier,  White  Sulphur 
Springs,  West  Vo.  H.  Leigh  Whitelow,  managing  director  of 
the  Associotion,  60  E.  42nd  St.,  New  York,  N.  Y. 

. APRIL  8-10,  1957. 

REFRIGERATION  INSTITUTE  MEETING — Annual  meeting  of 
the  Air-Conditioning  and  Refrigeration  Institute,  at  The  Home¬ 
stead,  Hot  Springs,  Vo.  Executive  secretary  of  the  Institute, 
1346  Connecticut  Ave.,  N.  W.,  Washington,  D.  C. 

. MAY  6-8,  1957. 

DESIGN  ENGINEERING  SHOW — Design  Engineering  Show  to 
be  held  at  the  Coliseum,  New  York  City.  Clapp  &•  Poliak,  Inc., 
341  Madison  Ave.,  New  York  17,  N.  Y.  .  MAY  20-23,  1957. 

TESTING  MATERIALS  MEETING — 60th  annuol  meeting  of  the 
American  Society  for  Testing  Materials,  at  the  Cholfonte- 
Haddon  Hall,  Atlantic  City,  N.  J.  Secretary  of  the  Society, 
1916  Race  St.,  Philadelphia  3,  Po . JUNE  16-21,  1957. 

ASHAE  MEETING — Semi-annual  meeting  of  the  American 
Society  of  Heating  and  Air-Conditioning  Engineers,  Inc.,  at 
Murray  Bay,  Quebec.  A.  V.  Hutchinson,  executive  secretary  of 
the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

. JUNE  24-27,  1957. 

CIVIL  ENGINEERS  EXHIBIT — Annual  meeting  and  Civil  En¬ 
gineering  Show  of  the  American  Society  of  Civil  Engineers  at 
Hotel  Statler,  New  York,  N.  Y.  Secretary  of  the  Society,  33  W. 
39th  St.,  New  York  1  8,  N.  Y . OCTOBER  14-18,  1957. 
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BISON 


SUPER  SCOT  BOILERS 

for  packaged  heating  units 

To  the  best  in  the  century-old  Scotch  Boiler  with  its 
tried-and-true  two-pass  design,  BISON  Super  Scot 
Low-Pressure  Boilers  offer  a  number  of  advantages 
made  possible  by  their  exclusive  features. 

Per  unit  of  heating  surface.  Super  Scot  Boilers  are 
bigger.  They  have  a  larger  furnace,  more  steam  space 
and  water  content.  The  area  directly  exposed  to  the 
radiant  heat  of  combustion  is  a  greater  percentage  of 
the  total  heating  surface.  Certified  ratings  are  mod¬ 
erate  but  extra  loads  can  be  handled  with  larger  bur¬ 
ners. 

Results  smokeless  combustion,  extra  capacity  for 
peak  loads,  lower  maintenance,  longer  life  and  less 
cost  of  steam  generated. 

Consult  F  &  T  also  for  high-pressure  boilers. 

Farrar  &Trefts  Division 

Adsco  Industries,  Inc. 

20  MiLBURN  St.  Buffalo  12.  N,  Y, 


As  Simple  as 


A  COMPLETE  UNIT 


LOW  RETURN 
LOW  SPEED 
LOW  WATER  LiNE 


CAST  IRON  RECEIVER -for  long  life! 

A  —  One  return  line  connection 

B  —  One  discharge  line  connection 

C  —  One  electrical  connection 

The  TVe  Condensate  Pump  is  a  low  speed 
(1750  R.P.M.)  pump  for  long  life  and  trouble 
free  service. 

The  unit  is  completely  factory  assembled  for  a 
simple  A-B-C  installation. 

The  low  return  connection  and  compactness  of 
the  unit  provides  for  simple  installation  in  all 
locations  —  particularly  where  space  is  limited. 


DIMENSIONS 

Single  unit— 21"  diameter  receiv¬ 
er;  height  of  return  above  floor 
only  6^8". 

Duplex  unit— 25V'2"  diameter  re¬ 
ceiver;  height  of  return  above 
floor  only  7V'. 

Send  for 
Bulletin  TVC’300 


well 


CAPACITIES  FROM  500  to  10,000  Sq.  Ft.  E.D.R. 

Available  from 

Jobber's  Stocks! 


PUMP  COMPANY 


1516  N.  Fremont  St.,  Chicago  22 
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NEW  CATALOGS 


“It’s  pretty  discouraging  to  write  careful  equipment 
specifications  and  then  have  them  rejected  by  a  client 
because  he  just  doesn’t  know  the  make.  But  that  never 
happens  when  we  specify  Reznor  gas  heating  equipment. 

Reznor  is  the  one  make  all  our  clients  know  and 
accept.  It’s  not  hard  to  understand  why.  Reznor  sells  nearly  one 
out  of  two  gas  unit  heaters,  so  Reznor  is  the  unit  heater  our  customers 
are  used  to  seeing  wherever  they  go.  And  Reznor  is  the  brand  they 
see  advertised  in  the  national  magazines  they  read. 


“Client  acceptance  is  only  one  of  the  reasons  we  specify  Reznor 
equipment.  We  know  from  experience  that  Reznor  stands  for 
quality  of  construction  and  performance.  High  operating 
efficiency  . . .  long  life  . . .  dependable  service. 


“We  like  to  work  with  Reznor  because  it  gives  us  one  source 
for  all  our  gas  heating  equipment  needs  . . .  suspended  gas  unit 
heaters  for  all  industrial  and  commercial  heating  requirements 
.  • .  gas-fired  duct  furnaces  which  let  us  custom  engineer  heating 
and  heating-cooling  systems  to  meet  exact  job  requirements. 

“We  appreciate  Reznor  availability,  too.  There’s  a  stocking 
Reznor  distributor  in  every  major  city.  We  know  we  can  specify 
Reznor  equipment  with  complete  assurance  that  the  units  we 
specify  will  be  available  when  and  where  they’re  needed.” 


Yes,  Reznor  is  the  preferred  line  of  gas  heating  equipment  .  .  . 
preferred  by  clients,  by  architects,  engineers  and  heating  con¬ 
tractors.  If  you  don’t  know  Reznor,  it’s  time  you  got  acquainted. 
Write  today  for  free  catalog  or  give  your  nearby  Reznor  dis¬ 
tributor  a  call.  You’ll  find  him  listed  under  “Heaters-Unit”  in 
the  yellow  pages  of  your  telephone  directory. 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


REFRIGERATING  MACHINE  —  Engineer¬ 
ing  data  for  a  new  hermetic  centrifugal 
refrigerating  machine  is  presented  in  an 
illustrated  catalog.  No.  19C-100.  published 
by  Carrier  Corporation,  Syracuse,  N.  Y. 
The  book  is  designed  to  assist  architects 
and  consultants.  Tables  for  selecting  the 
right  combination  of  compressor;  cooler 
and  condenser  in  accordance  with  desired 
entering  and  leaving  water  temperatures 
are  provided.  Dimensions  covering  height, 
length  and  depth  plus  a  detailed  listing 
of  weights  for  essential  components  when 
rigged,  shipped  or  in  operation  are  in¬ 
cluded.  Control  information  with  wiring 
diagram  and  a  number  of  water  nozzle 
arrangements  and  mechanical  features  of 
the  machine  are  graphically  outlined.  Cut¬ 
away  drawings  show  key  parts  of  the  cool¬ 
ing  unit.  _ _ _  Item  67 

FASTENER  DIAGRAMS— The  flr.st  group 
in  a  series  of  diagrams  showing  different 
ways  in  which  the  Ramset  tool  can  be 
used  are  being  made  available  by  Raaiset 
fastening  System  Div.,  Olin  Mathieson 
Chemical  Corp.,  New  York,  N.  Y.  In  this 
series  applications  including  the  fastening 
of  acoustical  ceilings,  steel  roof  decking, 
steel  deck  plates,  duct  straps,  electrical 
junction  and  switch  boxes  and  surface 
wire  raceways  are  discussed.  Other  ways 
of  using  the  tool  will  be  shown  in  the  fu¬ 
ture.  The  pages  are  designed  for  loose-leaf 
filing. . .  Item  68 

DEFROST  EQUIPMENT  DATA— A  4-page 
data  sheet  (Catalog  C-C.  512)  on  Hot  Shot 
automatic  electric  defrost  equipment  is 
available  from  Drayer-Hanson  Div.,  Na- 
tional-U.S.  Radiator  Corp.,  Los  Angele.s, 
Calif  The  data  sheet  includes  a  photo  of 
the  unit,  a  performance  and  dimensional 
data  chart  for  Ereon  12,  dimensional  dia¬ 
grams.  full  specifications,  and  a  complete 
wiring  diagram.  . . Item  69 

REFRIGERATION  LITERATURE  —  Three 
pieces  of  literature  describing  two  Cope- 
lametic  motor-compressors  and  a  new  con¬ 
densing  unit  for  air  conditioning  or  other 
high  temperature  applications,  have  been 
made  available  by  Copeland  Refrigeration 
Corp..  Sidney,  Ohio.  Two  pieces  provide 
specifications  and  performance  data  for 
new  3-hp  and  10-hp,  F-22,  suction-gas 
cooled  motor-compressors,  especially  ap¬ 
plicable  for  packaged  air  conditioners.  A 
third  piece  describes  the  lO-hn,  F-22  re¬ 
mote  condensing  unit  with  a  suction  gas- 
cooled  motor-compressor.  _ Item  70 

BURNER  CONTROL  BULLETIN— Bulletin 
CF-21.  describing  Fireye  primary  control 
system  FJ-2,  for  light  oil  or  gas-fired 
automatic  commercial  burners,  is  avail¬ 
able  from  Electronics  Corporation  of 
America,  Combustion  Control  Div.,  Bos¬ 
ton,  Mass.  The  bulletin  contains  operating 
data  on  the  flame  safeguard  and  program¬ 
ming  system  and  is  illustrated  with  both 
photos  and  drawings.  It  will  fit  into  any 
standard-size  notebook.  _  Item  71 

t  (Continued  on  pape  160  i 
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New COOK 
all-aluminum 
belt-drive 
centrifugal 
ventilator 


VENTILATORS 


ItEMPE  EOMPAIMY 


LOREN  COOK  COMPANY 
‘  Berea,  Ohio 


FROM  AIR  CONDITIONING  SYSTEMS 


A  completely  automatic,  foolproof  unit 
designed  to  remove  hot  or  cold  con¬ 
densate  fluids  from  the  receiver  tank 
and  pump  it  to  an  outside  drain.  Simple 
to  install  with  air  conditioning  equip¬ 
ment,  it  gives  quiet  and  reliable  per¬ 
formance. 

Eastern  Model  3,  Type  100: 

Tank  capacity  0.8  gallon.  Centrifugal 
pump  delivery  approximately  4*/2  GPM 
at  0  P.S.I.  and  shut  off  of  12‘/2  P.S.I. 
Motor  1/40  H.P.,  115  volt.  Weight  23 
pounds.  Mercury  control  switch.  Size 
5  Vs  inches  wide,  10  inches  long,  11% 
inches  high. 


EASTERN  INDUSTRIES,  INCORPORATED 

100  SKIFF  STREET,  HAMDEN,  CONN. 


BUM  UOVl  tOinnSNT 


Get  the  same  air  delivery 
with  only  4  the  weight! 


Designed  to  rigid  spe¬ 
cifications  to  insure 
long,  trouble-free  life. 


FIN  TYPE  COILS 

For  Air  Conditioning,  Refrig¬ 
eration  and  Heating  —  avail¬ 
able  in  copper  or  steel  hot 
galvanized  —  any  size,  any 
style. 


PIPE  COILS 


Complicated  assemblies 
or  production  runs  of 
coils  or  bends  from  any 
type  of  pipe  or  tubing. 


Send  details  for 
prompt  quotation 


EASY  TO  CLEAN.  Remove 
four  bolts  ond  shell  lifts  off. 


REMPCCO. 


358  N.  Sacramento  Blvd. 
Chicago  12,  Illinois 


Cook  Ventilators  ore  shown  in  the  1956  Swcsrs'  File 
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Imi  »uih  iicdMaiimi  ? 

You  can  obtain  new  Petrometer  Series  1400 
Remote  Reading  Tank  Gauges  in  4  Models  to 
suit  almost  every  Industrial  installation.  All 
gauges  operate  on  the  sound  principle  of  hydro¬ 
static  pressure  ...  no  moving  parts  or  intricate 
mechanisms  to  cause  failure  through  wear,  cor¬ 
rosion  or  friction.  Large,  vertical  scale  gives 
accurate,  easy-to-see  readings. 

Gauges  can  be  installed  on  tanks  above  or 
below  the  ground  and  up  to  14  of  a  mile  away. 


CHOOSE  FROM  THESE  4  MODELS 


MODEL  1400  A 

Equipped  with  aerating  valve  for  semi-automatic 
purging  of  the  transmission  line.  Purging  line  attaches 
to  compressed  air  line. 


MODEL  1400  B 

9  Equipped  with  Bubbler  as  well  as  aerating  valve. 

Transparent  Bubbler  provides  a  constant  visual  check 
on  aeration.  Used  with  compressed  air  source. 


NEW  CATALOGS 


\(.ontinuvd  from  fui^e  lo(!i 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


ROOF  VENTILATOR  BULLETIN  —  De  ¬ 
tailed  information  with  performance  ta¬ 
bles  explaining  the  operation  of  the  axial 
Silent-Vent  roof  exhauster  is  contained 
in  a  bulletin,  DWA-101.  issued  by  Detro  t 
Blower  Co.,  Franklin  Park.  III.  Ventil¬ 
ating  principles  and  the  exhaust  dissipa¬ 
tion  operating  principle  behind  the  vaned 
ventilator  head  are  explained. _ Item  72 

CONDENSER  BULLETIN  —  The  publica¬ 
tion  of  a  bulletin.  U210D.  introducing  the 
Giant  All-Season  Unicon,  remote-tyiie 
condenser  for  big  jobs,  is  announced  by 
Kramer  Trenton  Co.,  Trenton.  N.  J.  The 
bulletin  is  the  latest  of  a  series  published 
since  the  introduction  of  the  Unicon  ly 
years  ago.  and  contains  complete  appli¬ 
cation  information,  specifications  and  se¬ 
lection  charts  covering  all  sizes  up  to  .too 
tons.  Also  described  is  the  operation  of  the 
all-season  Winterstat  designed  to  automati¬ 
cally  maintain  an  adequately  high,  con¬ 
stant  head  pressure  at  the  expansion  valve, 
regardless  of  the  outside  air  temperature 
and  without  seasonal  or  daily  adjust¬ 
ments.  . . - . ..  Item  73 

PAMPHLETS  ON  V-BELTS— Part  of  a  se¬ 
ries  of  five  self-mailers  intended  to  help 
users  of  V-belt  drives  diagnose  common 
causes  of  trouble  are  offered  by  Worthing¬ 
ton  Corp.,  Harrison,  N.  J  The  mailers  are 
sized  to  be  tacked  up  on  the  wall  near 
a  drive  or  on  the  machinery  itself  for 
reference.  Mailer  No.  2  is  designated  V- 
1400-M3HP  and  No.  3  is  deiignatcd  V-14n!>- 
M40P. . . .  Item  74 


MODEL  1400  F 

I  Equipped  with  Flowmeter  and  aerating  valve.  Actual 

rate  of  flow  of  air  for  purging  can  be  preset  and 
indicated  on  the  Flowmeter.  Requires  compressed  air 
•  supply. 


MODEL  1400  M 

For  use  where  compressed  air  source  is  unavailable. 

(Equipped  with  Manual  Air  Compressor  and  Aerating 
Valve. 


Petrometer  Gauges  can  be  obtained  in  multiple  units 
incorporated  on  a  single  panel  and  mounting  plate  to 
meet  your  specifications.  High-level  —  low-level  alarms 
also  available. 

For  complete  information,  send  for  Bulletin  6004. 


C  O  R  P  O  R  AT  I  O  N 


43-22  TENTH  STREET,  LONG  ISLAND  CITY  1,  N.Y. 


RESIDENTIAL  BOILER  CATALOG  — 

Eleven  models  of  the  700  Series  residen¬ 
tial  steel  boiler.s  made  by  Pacific  Steel 
Boiler  Division,  Johnstown.  Pa.,  are  de¬ 
scribed  and  illustrated  in  the  recently  is¬ 
sued  Catalog  AP-296.  The  back  page  of  the 
new  catalog  shows  architectural  drawings 
relative  to  product  dimenisons  and  rough- 
ing-in  data.  A  complete  listing  of  tank 
type  and  instantaneous  domestic  water 
heaters  to  use  with  boilers  is  featured  in 
the  catalog. _ _  _  Item  75 

BROCHURE  ON  POWER  EQUIPMENT— 

A  line  of  power  transmission  equipment 
is  described  in  a  12-page  technical  bro¬ 
chure  offered  by  Lovejoy  Flexible  Coupl¬ 
ing  Co.,  Chicago,  Ill.  The  information  con¬ 
tained  in  the  publication  includes  operat¬ 
ing  data,  horsepower  ratings,  sizes,  and 
types.  _ Item  76 

INDUSTRIAL  FAN  CATALOG— A  line  of 
industrial  fans,  designed  to  handle  corro¬ 
sive  and  explosive  fumes,  high  tempera¬ 
tures  and  humidity,  abrasive  dusts  and 
dirt-laden  air,  is  featured  in  a  bulletin 
compiled  by  Propellair  Div.,  Robbins  & 
Myers,  Inc.,  Springfield,  Ohio.  The  6-page 
bulletin  describes  the  applications  for  the 
belt-driven  tubeaxial  fans  and  the  re¬ 
quirements  for  their  use  under  special  con¬ 
ditions.  _ _ _ Item  77 
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KORFUND 

VIBRATION  CONTROL 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


WATER  CHILLER  BULLETIN  — A  revised 
Cold  Generator  bulletin  covering  its 
line  of  10  through  ir>'J  hp  packaged,  re- 
<-iprocating  water  chiller  units  for  indus¬ 
trial  and  commercial,  comfort  or  process 
applications,  is  available  from  The  Trane 
Company,  La  Crosse,  Wis.  It  includes  new 
capacity  tables  on  the  company's  10,  20 
and  .SO-hp  machines,  which  now  have  an 
internal  fin  extended  surface  arrangement 
and  new  data  on  60,  75  and  100-hp  Cold 
Generators,  redesigned  to  use  straight 
tubL»  condensers  with  removable  heads. 
Also  included  is  information  on  chiller  in¬ 
let  and  outlet  water  connections,  which 
have  been  increased  in  size,  and  data  on 
the  two  largest  size  packaged  units — the 
125  and  150  hp  machines. _ Item  78 


FAN  BASE  CATALOG — .A  line  of  vibra¬ 
tion  mountings  and  fan  and  motor  bases 
is  described  in  a  catalog  (FR-55)  issued 
by  T.  R.  Finn  &  Co.,  Inc.,  Industrial  Div., 
Hawthorne,  N.  J.  Detailed  descriptions  of 
design  features  are  given  and  include  the 
high  deflection  rubber-in-shear  isolators, 
channel  supports  and  the  like. _ Item  79 


CONDENSER  BULLETIN— Bulletin  AC3, 
introducing  a  line  of  heavy  duty,  air¬ 
cooled  condensers  for  use  with  Freon-12 
and  22,  and  with  capacities  to  200  tons  of 
refrigeration,  is  available  from  M.  Blazer 
&  Son.  Passaic.  N.  J.,  distributors  for 
Tru-Air  Corp.,  Passaic.  N.  J.,  the  manu¬ 
facturer  of  the  condensers. _ Item  80 


1500  Moisachusetts  Ave.  Corp  — 0«fer 
Ring  Engineering  Co.  — Builder 
F.  Wallace  Dixon  —  Architect 

Korsonliy,  Weller  &  Gooch  — Concutting  Engineers 
Standard  Engineering  Co  —Mechanical  Contractor 


AIR  FILTER  CATALOG— An  air  filter  and 
accessories  catalog  is  published  by  Air 
Filter  Corp,,  Milwaukee,  Wis.,  with  a  table 
of  contents  listing  the  bulletin  number  for 
each  item  described  in  the  catalog.  A 
slide  ring  binding  allows  for  the  addition 
of  new  bulletins. . .  Item  81 


EM  ON  THE  ROOF! 


The  roof,  or  on  upper  floor,  is  the  best  place  for  heating  and  air  conditioning 
equipment,  keeps  basements  free  for  other  revenue-producing  uses  such  as 
parking,  storage,  etc. 


TUBING  STRESS  VALUES— Engineers  a.s- 
sociated  with  the  design  of  equipment 
involving  the  use  of  tubing  at  elevated 
temperatures  and  pressures  are  offered 
a  technical  data  folder  (TDC-154A)  pub¬ 
lished  by  Tubular  Products  Div.,  The 
Babcock  &  Wilcox  Co.,  Beaver  Falls,  Pa. 
The  folder  gives  the  maximum  allowable 
stress  values  for  ferrous  pipe  and  tubing 
at  various  temperatures.  Also  included  in 
the  folder  are  the  formulas  to  be  used  in 
calculating  the  maximum  allowable  work¬ 
ing  pressures. . . . .  Item  82 


Korfund  Vibration  and  Noise  Control  units  let  you  install  heavy  boilers,  com¬ 
pressors,  fans,  etc.,  without  transmitted  vibration  to  floors  below.  The  photograph 
shows  a  boiler  being  hoisted  to  the  roof  of  the  8-story  1  500  Massachusetts  Ave. 
apartments  in  Washington,  D  C.  The  completed  installation,  which  included 
Korfund-mounted  boilers,  pumps,  compressors  and  fans,  has  been  in  operation 
for  well  over  a  year  now,  and  the  tenants  on  the  floor  immediately  below 
don’t  even  know  of  the  existence  of  the  equipment  immediately  over  their  suites. 


COOLING  TOWER  CATALOG— A  12-page 
catalog  on  the  MT  line  of  cooling  towers 
is  offered  by  Baltimore  Aircoil  Co..  Balti¬ 
more,  Md.  The  catalog  covers  twenty-three 
sizes  from  10  to  40o  tons  for  air  condition¬ 
ing  and  refrigeration  applications.  The 
construction  and  components  of  the  units 
are  described  in  detail,  utilizing  illustra¬ 
tive  photographs. . . .Item  83 


This  is  just  another  example  of  the  effectiveness  of  Korfund  units.  Their  efficiency 
did  not  come  about  by  accident  —  it’s  the  result  of  more  than  a  half-century  of 
experience  in  the  vibration  and  noise  control  field.  Why  not  put  this  experience 
to  work  for  you? 


Write  for  a  copy  of  the  booklet,  “Air  Conditioning  Goes  Up  in  the  World,” 
which  describes  Korfund’s  role  in  vibration  and  noise-free  upper  floor  installa¬ 
tions.  We’ll  also  include  a  copy  of  “Vibration  Control  Specifications  for  Air 
Conditioning  Equipment.”  Ask  for  Bulletin  3 1 . 


ASH  HANDLING  DATA— A  line  of  Hydro¬ 
seal  pumps  for  hydraulic  ash  handling 
systems  is  described  in  data  sheet  Pa. 
published  by  The  Allen-Sherman-Hoff 
Co.,  Wynnewood,  Pa.  The  12-page  data 
sheet  uses  photographs,  schematics  and 
line  drawings  to  illustrate  the  centrifugal 
pumps,  and  tables  give  pumping  capaci¬ 
ties  and  related  data,  including  friction 
loss  in  pipe  and  fittings. _ Item  84 


For  specific  recom¬ 
mendations  contact  us 
or  one  of  the  46  local 
Korfund  offices.  Look 
under  “Korfund”  in 
your  local  Telephone 
Directory  or  in  Thomas’ 
Register. 


48-OIE  thirty  Second  Place,  long  Island  Cily  1,  N.  Y. 
In  Canada:  510  Canal  Bank,  Ville  St.  Pierre,  Montreal 
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MERCOID 

PRESSURE 

CONTROLS 


Approved 


Series  DAW 

FOR  FLUIDS  OR  GASES 

Bourdon  Tube  Operated 
Hermetically  Sealed  Contact 
Outside  Adjustments 
Visible  Calibrated  Dial 
Visible  on-off  "  Operation 
Operating  ranges  from  0-14  psig  to  0-300 
psig  with  differentials  varying  from  2  oz. 
to  14-.  Listed  as  standard  by  UL  NEMA 
1  A,2,3,4 

Write  for  Bulletin  No.  6 


Series  PO 

FOR  AIR  OR  GAS 

Very  sensitive.  — Diaphragm  Operated 
Available  in  six  operating  ranges  from 
0  to  0.1'  pressure  to  1  to  30'  vac.,  with 
varying  differentials.  Has  hermetically 
sealed  contact. 

Write  for  Bulletin  No.  13 


THE  MERCOID  CORPORATION 
42  IIBelmontAve., Chicago  41, III. 


NEW  CATALOGS 


[Continued  from  pa^e  lOl  I 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


HEATING-COOLING  BULLETINS— Two 

bulletins  describing  the  HRC  Spotaire  se¬ 
ries  of  cooling  and  heating  units  are  is¬ 
sued  by  Drayer-Hanson  Div.,  National¬ 
ly.  S.  Radiator  Corp.,  Los  Angeles,  Calif. 
Bulletin  C-R.  5632  illustrates  the  units  in 
meat-cutting  and  packaging  rooms,  and 
Bulletin  C-R.  5625  shows  a  typical  com¬ 
mercial-institutional  installation  of  the 
units . . . . . Item  93 


HEATING  COIL  DATA— A  technical  data 
book  (bulletin  No.  355)  on  thermal-panel 
coils  is  issued  by  Thermal-Panel  Div.. 
Dean  Products,  Inc.,  Brooklyn,  N.  Y.  The 
53-page  bulletin  discusses  various  subjects 
related  to  the  heating  coils  and  contains 
photographs. _  Item  85 


TEMPERATURE  REGULATOR  DATA— A 

bulletin  containing  information  on  the 
Cash  Standard  Stacon  Series  V  self-oper¬ 
ating  temperature  regulator  is  available 
from  A.  W.  Cash  Co.,  Decatur,  Ill.  The 
bulletin  contains  such  data  as  weights  and 
dimensions,  pressure  and  temperature 
ratings,  accessories,  construction,  and  per- 
lormance  characteristics.  ..  - -  Item  94 


PLASTIC  PIPING  CATALOG— A  12-page 
catalog,  illustrating  and  describing  its 
line  of  corrosion-resistant  polyethylene 
and  polyvinyl  chloride  pipe,  tubing,  duct¬ 
ing,  valves  and  fittings  for  industrial  ap¬ 
plications  is  released  by  American  Agile 
Corp.,  Bedford,  Ohio.  The  new  literature 
supersedes  a  previous  company  catalog 
covering  these  products  and  contains  ad¬ 
ditional  information  that  was  not  here¬ 
tofore  included _ _ Item  86 

PAPER  ON  WATER  ANALYSIS— The 

publication  of  technical  paper  No.  133,  on 
the  determination  of  carbon  dioxide  in 
water  by  conductivity  measurements  is 
announced  by  W.  H.  &  L.  D.  Betz,  Phila- 
celphia.  Pa.  The  paper  describes  a  method 
developed  for  the  determination  of  car¬ 
bon  dioxide  which  is  applicable  to  the 
analysis  of  waterside  deposits,  treatment 
chemicals,  and  organic  carbon  found  in 
water.  . . . Item  87 

COOLING  TOWER  BULLETIN— Construc¬ 
tion  and  operational  details  of  an  induced 
draft  cooling  tower  are  described  in  Bul¬ 
letin  CT-56-1,  available  from  Foster 
Wheeler  Corp.,  New  York,  N.  Y.  In  addi¬ 
tion  to  a  three-dimensional  wash  drawing 
of  a  tower  cell,  the  publication  also  in¬ 
cludes  perspective  drawings  of  major 
equipment  features.  _  Item  88 

POWER  TRANSMISSION  CATALOG— An 

engineering  catalog  (D56)  covering  a  line 
of  mechanical  power  transmission  prod¬ 
ucts  is  issued  by  Dodge  Mfg.  Corp.,  Misha¬ 
waka.  Ind.  The  catalog  contains  328  pages 
of  information  on  products,  including  sec¬ 
tional  drawings,  dimensions,  weights, 
prices,  application  details,  and  engineering 
tables . . Item  89 

REFRIGERATION  UNIT  BULLETIN  —  A 

revised  CenTraVac  Bulletin.  DS-399,  is 
announced  by  The  Trane  Co.,  La  Crosse, 
Wis.  The  bulletin  now  has  information 
on  the  company's  largest-capacity  cen¬ 
trifugal  refrigeration  machines,  including 
capacity  tables,  water  pressure  drop 
charts,  and  engineering  data . Item  90 

FAN  BULLETIN — A  bulletin  describing 
Galex  airfoil  type  draft  fans  is  offered 
by  The  Green  S'uel  Economizer  Co.,  Inc., 
Beacon.  N.  Y.  The  bulletin  lists  fans  with 
wheel  diameters  ranging  from  30  to  98 
in.  in  six  different  designs. . . Item  91 

STEAM  BOILER  BULLETIN— Electrically 
heated  steam  boilers  for  producing  small 
or  moderate  amounts  of  process  steam  are 
described  in  bulletin  No.  55  issued  by 
Commonwealth  Electric  &  Mfg.  Co.,  Bos¬ 
ton.  Mass.  Boilers  in  sizes  from  1  to  39  3 
boiler  hp  are  described. _ Item  92 


COOLING  SPECIFICATION  SHEET  —  A 

specification  sheet  that  gives  the  dimen- 
.sions,  component  parts,  accessories,  and 
connection  sizes  of  10-  and  15-ton  pack¬ 
aged  air  conditioners  is  i.ssued  by  Worth¬ 
ington  Corp..  Harrison.  N.  J.  The  specifi¬ 
cation  sheet  is  designated  Bulletin  No. 
C-noo-S8ID  P .  item  95 

CONTROLS  CATALOG— The  second  edi¬ 
tion  of  its  general  catalog  (D-31)  is  re¬ 
leased  by  Automatic  Temperature  Con¬ 
trol  Co..  Inc.,  Philadelphia.  Pa.  Presented 
in  the  catalog  is  a  complete  picture  of  the 
products  and  services  offered  by  the  com¬ 
pany.  _  _  Item  96 

PUMP  BULLETIN— An  K-page  bulletin 
(No.  Ill)  describing  APCO  Master  tur¬ 
bine-type  pumps  is  released  by  Aurora 
Pump  Div.,  The  New  York  Air  Brake  Co., 
Aurora,  Ill.  The  bulletin  shows  assembled 
and  exploded  views  of  the  turbine-type 
pumps,  cross  sections  of  single  and  two 
stage  pumps,  and  features  construction 
specifications  for  pump  parts  ..  Item  97 

HEAT  TRANSFER  DATA— A  heat  trans¬ 
fer  bulletin  (HE)  issued  by  Downingtown 
Iron  Works.  Inc.,  Downingtown.  Pa.,  con¬ 
tains  data  and  illustrations  of  interest  to 
designers  and  users  of  custom  built  heat 
transfer  equipment  Included  are  a  table 
of  heat  transfer  rates  for  various  duties, 
tube  .sheet  layout  tables  and  a  sample 
calculating  sheet. _ _  Item  98 

RECTANGULAR  BURNER  BULLETIN— 

A  bulletin  describing  a  line  of  rectangular 
gas  conversion  burners  is  offered  by  The 
Barber  Mfg.  Co.,  Gas  and  Oil  Burner  Div., 
Cleveland.  Ohio.  The  bulletin  lists  the 
specifications,  dimensions  and  approx¬ 
imate  shipping  weights  of  the  various 
models  in  the  line  of  burners.  ...  Item  39 

SPRAY  NOZZLE  CATALOG— Industrial 
spray  nozzles  and  accessories  have  been 
cataloged  by  Monarch  Mfg.  Works,  Inc., 
Philadelphia,  Pa.  The  20-page  catalog 
contains  expanded  capacity  charts  and 
information  on  previous  standard  items 
plus  numerous  new  items  which  have 
been  added  to  the  line.  It  also  includes  a 
line  of  strainers.  ..  . . . Item  100 

BULLETIN  ON  WEATHER  CONTROLS— 

The  control  of  building  temperatures  from 
outdoors  is  the  subject  of  a  4-page,  illus¬ 
trated  bulletin  (No.  C-256)  issued  by  Auto¬ 
matic  Devices,  Inc.,  Western  Springs,  Ill. 
The  catalog  describes  in  detail,  and  with 
diagrams,  the  manufacturer’s  complete 
line  of  outdoor  controls  . . Item  101 
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ALLIN  MANUFACTURING  CO. 

410  N.  Hermitage  Ave.  •  Chicago  22,  lllinoii 
Over  1 ,000.000  Liquid  Cyes  So/<^  to  Dote 


Addrtts 


A  Few  Distributorships  Available.  Write  for  Details!  ' 
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'^^FROM  THE  SMALLEST  TO  THE  BIGGEST 

^||||MfBB|9V|H  Th«r«  i*  no  job  too  large  or  too  small  for 
LIOUID  EYE.  There  is  a  unit  available  for 
the  smallest  oir  conditioner  or  refrigerator 
MIDGET  SIZES  to  the  largest  size  Commercial  lnstalla> 
1/4"  or  3/8"  Line  tion  in  operation  today. 


GIANT  SIZES  thru  1-5/8"  Line 


Here's  wFiy  almost  1,000,000  Liquid  Eye  Indicators  have 
been  sold  to  date. 

Spring  loaded  gaskets  for  positive  sealing  •  unre¬ 
stricted  full-line  flow  •  pyrex  glass,  double  sealed  at 
sides  and  ends,  provides  instant  check  of  refrigerant  con¬ 
dition  •  guaranteed  to  500  psi.  •  precision  made. 

Sold  by  leading  wholesalers  everywhere. 

Send  today  for  Catalog  D-55  containing  the 
complete  Liquid  Eye  line. 


TAGGED 


FINEST 


HEATING 


PAHIIBIOCI 

y^hor*  9**  ■"  *'*  1 
,h.r 

»h.  ovrhe.d  \ 

0  PANEIWO^  «•"  \  , 
“  ta  commer“*'  V 

in  fir**  eUetrical  con- 

i„t.H.  Need*  f^n,,  or 

A„ton..tic,no.»«* 

movin9  ^ 
froe  op*r*»«»"- 
Vfrito  for 


THERMOBLOC 

jl  Thermobloc  Di- 

rect  fired  warm 
Wf  **r  heaters  are 
r  installed  in  al- 
I  a  most  every  type 
Mi  commercial  and 

I  industrial 

I  structure  ALL 

around  the 

WORLD.  World 

leader  in  sales, 

1  thermoblocs 

I  ore  manufactured  and  sold 
1  in  27  countries. 

\  Full  range  of  sizes,  gas, 

I  oil  or  combination  gas-oil 
•  I  firing. 

1  Safety  and  Satisfaction 
I  ore  built  right  into 

1  thermobloc. 


Thermobloc  Div.,  Prat-DanicI  Corp. 

8-8  Meadow  St.,  So.  Norwalk,  Conn. 

Please  send  bulletins  on  Q  Panelblec  □  Thermobloc 


ONE  doesn’t  fit  ALL  needs! 


Gef  Filters 

ENGINEERED  TO  FIT  THE 
I  -  RIGHT  EVERY  TIME 

No  filter  does  all  jobs,  meets  every  need. 
That's  why  Airsan  Filters  are  engineered  to 
the  job  to  offer  more  effective  dust  collec¬ 
tion.  AIrsan's  expanded  metal  face  plate  acts 
as  a  lint  arrestor  to  provide  easier  cleaning 
and  servicing.  It  distributes  air  easily  over 
the  entire  filter  area.  Provide  high  filtering 
efficiency  and  dust  holding  capacity  with  less 
resistance.  Features  include  all  galvanized 
construction  and  welded  lock  corners.  Write 
for  data 


Send  for  Free 
Bulletins 


AIR  FILTERS 

(Low  Velocity) 
Viscous  type,  perma¬ 
nent  and  cleonoble 
designed  for  indus- 
triol,  commercial  and 
domestic  use.  Avail¬ 
able  in  1"  and  2" 
thickness. 

VlftO-CftlMP 

(High  Velocity) 

Has  a  specially  de¬ 
signed  high  velocity 
Viro-Crimp  filter  core. 
Hemmed  edges  pro¬ 
vide  a  safety  feature. 
Operates  efficiently  at 
300  to  500  fpm.  Avail¬ 
able  in  2"  and  4" 
thickness. 

GREASE  FILTERS 

Permanent,  cleonoble 
type  Airsan  Grease 
Filters  made  especially 
for  range  canopies, 
galleys,  kitchens. 
Available  in  2"  thick- 


Air  Filter  Corporation 


108H  NORTH  WATER  ST.  •  MILWAUKEE  2.  WIS. 


Canadian  Representative 

DOUGLAS  ENGINEERING  CO.,  LTD.,  MONTREAL 


Would  you  like  to  save  time?  Get  accurate  in¬ 
formation?  A  tew  minutes  invested  now  may  save 
you  hours  on  your  next  job.  You'll  find  your  ques¬ 
tions  answered  quickly,  simply  and  correctly  in 
these  valuable  books.  Choose  the  ones  you  need 
and  mail  the  coupon  now.  You'll  be  glad  you  did. 


Have 
at  Yo 


You  the  Facts 
ur  Fingertips? 


DESIGN  OF  HEATING  AND 
VENTILATING  SYSTEMS 

Includes  96  full-page  charts  to  solve  your  prob¬ 
lems  of  heating  and  ventilating  involving  load 
determination,  duct  design,  panel  heating,  solar 
lieating  and  combustion  analysis.  Opposite  each 
chart  is  a  design  example  and  the  solution  illus¬ 
trating  the  use  of  each  method.  The  text  clearly 
explains  the  engineering  background  and  the 
mathematical  basis  of  each  chart. 

320  Pages,  96  Charts,  $7.00. 

In  Canada  or  overseas,  $7.80. 

DESIGN  OF  INDUSTRIAL 
EXHAUST  SYSTEMS 

How  to  design,  build  or  buy  an  exhaust  system 
that  will  function  adequately  and  economically, 
and  meet  the  requirements  of  law  and  industrial 
hygiene.  Covers  flow  of  fluids — hood  forms — air 
flow  through  hoods — pipe  resistance — piping  de¬ 
sign — dust  separators — low  pressure  conveyors 
— centrifugal  exhaust  fans — structural  details — 
field  measurements  and  their  interpretation. 
252  Pages,  122  Illustrations,  S3. 50. 

In  Canada  or  overseas,  $4.25. 

EXHAUST  HOODS 

Practical  hood  design,  including  the  latest  prin¬ 
ciples  of  air  handling,  contaminant  dilution  and 
transport  velocities.  Includes  design  of  hoods 
for  control  of  dust,  mist,  fumes,  vapors  and 
gases  with  many  particular  references  to  proc¬ 
esses  such  as  bagging,  drilling,  screening, 
grinding,  welding,  plating  and  many  others. 
Simple  formulas  and  diagrams  show  exact 
procedures. 

130  Pages,  127  Illustrations,  S3. 50. 

In  Canada  or  overseas,  $4.20. 


FUEL  OIL  MANUAL 

Covers  characteristics  and  uses  of  everv  type 
and  grade  of  fuel  oil.  Explains  the  meaning  of 
each  oil  property,  and  shows  how  this  informa¬ 
tion  is  applied  in  selecting,  handling  and  burn¬ 
ing  fuel  oil.  A  special  chapter  covers  fuel  oil 
additives  and  how  they  are  used,  and  another 
covers  troubles  encountered  in  using  fuel  oil 
and  shows  correct  remedies. 

160  Pages,  34  Tables,  $3.50. 

In  Canada  or  overseas,  $4.20. 

INDUSTRIAL  HEAT  TRANSFER 

A  combined  text  and  reference  book  that  pro¬ 
vides  123  time-saving  working  graphs  for  the 
direct  solution  of  most  commonly  encountered 
problems.  Use  of  these  graphs,  which  are  equal 
in  accuracy  to  the  equations  from  which  they 
are  derived,  helps  to  eliminate  errors  in  calcu¬ 
lation. 

336  Pages,  136  Charts  and  Illustrations, 

$6.00. 

In  Canada  or  overseas,  $6.80. 

METHODS  OF  JOINING  PIPE 

In  no  other  book  will  you  find  so  much  detailed 
information  on  standard  and  special  joints  for 
all  types  of  metallic,  glass,  tile,  plastic  and  con¬ 
crete  pipe.  .Mso  included  are  data  on  joints 
designed  to  take  up  movement  due  to  expansion 
and  contraction.  Written  by  a  mechanical  en¬ 
gineer  with  many  years’  experience. 

236  Pages,  249  Illustrations,  $3.00, 

In  Canada  or  overseas,  $3.75. 

PIPEFITTERS  HANDBOOK 

Original  tables,  based  on  practical  experience, 
which  enable  pipefitters  to  solve  problems  of 
pipe  bending,  mitering,  layout,  threading,  etc.. 


either  in  the  shop  or  in  the  field.  Convenient 
pocket  size,  flexible  Fabrikoid  binding. 

282  Pages.  $6.00. 

In  Canada  or  overseas,  $6.65. 

PLANT  AND  PROCESS  VENTILATION 

r.ontains  design  factors  and  data  that  can  be 
applied  to  any  situation.  Principles  are  clearly 
s«-t  forth  and  lead  logically  to  rules  of  pro¬ 
cedure.  By  the  simjile  observation  of  a  process 
you  can  now  estimate  accurately  the  exhaust 
requirements  of  any  cold,  multi-directional 
process:  and,  with  the  necessary  field  data, 
refer  to  tables  which  summarize  exhaust  re¬ 
quirements  for  such  a  situation. 

448  Pages,  172  Illustrations,  S9.00. 

In  Canada  or  overseas.  $10.00. 

RADIANT  HEATING -2nd  Edition 

The  basic  principles,  the  experience-proved 
facts,  the  practical  working  data  on  applica¬ 
tions  of  radiant  energy  for  heating  and  cooling. 
Facts  and  figures  can  be  applied  directly  in 
designing  and  installing  radiant  healing  sys¬ 
tems.  Easy-to-use  charts  give  most  of  the  design 
data  without  calculation. 

504  Pages,  337  Illustrations.  56.00. 

In  Canada  or  overseas,  $6.90. 

SNOW  MELTING 

A  valuable  handbook  of  correct,  texed  practice 
that  covers  the  steps  in  planning,  designing, 
building  and  (q)erating  snow  melting  systems  of 
all  sizes  and  types.  Time-saving  charts,  tables 
and  gra[)hs  give  all  the  necessary  data  and  sim¬ 
plify  every  >lep  from  i)reliminary  planning  to 
final  operation. 

224  Pages,  189  Illustrations,  S4.50. 

in  Canada  or  overseas,  $5.25. 


FLOW  AND  FAN 

The  flow  of  gas  through  ducts,  and  fan  per¬ 
formance  and  control  are  authoritatively  cov¬ 
ered  in  this  useful  work.  Covers  principles  of 
moving  air  through  ducts,  including  elements 
of  fan  selection  and  control,  duct  arrangement, 
system  characteristics  and  flow  analysis.  Gives 
basic  data  and  describes  methods  used  to  cal¬ 
culate  system  resistance,  plus  practical  infor¬ 
mation  that  will  help  in  selecting  a  fan  for  a 
given  duty. 

232  Pages,  84  Illustrations,  $4.00. 

In  Canada  or  overseas,  $4.70. 


MAIL  THIS  CONVENIENT  ORDER  FORM  TODAY! 


I  The  Industrial  Press,  93  Worth  Street,  New  York  13,  N.  Y. 

I  □  Please  send  me  the  books  listed  below.  I  enclose  payment  In  full — send  books  postpaid. 

I  (You  may  return  any  book  not  meeting  your  needs  for  full  refund.) 

I  Q  Send  books  under  Five-Day  Free  Inspection  Plan  and  □  Bill  me.  □  BIN  company. 

I  (Postage  charges  of  about  15c  per  book  will  be  added.) 

I 


FLUID  FLOW  IN  PIPES 

How  to  solve  problems  involving  the  flow  of 
liquids  and  gases  through  pipes.  Shows  how  to 
handle  viscosity,  friction,  head,  and  other  fac¬ 
tors  expressed  in  various  dimensional  systems. 
Applications  of  the  principles  to  problems  in 
piping  arc  presented  with  worked-out  examples. 
124  Pages,  18  Illustrations,  $3.00. 

In  Canada  or  overseas,  $3.70. 
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Company  . 

Company  Address  . 

City . Zone . State . 

Home  Address  . . 

(Fill  in  if  you  want  books  sent  home) 
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COOLING 


COOLING  AND 
HEATING 


F.  W.  DWYER  MFG.  CO 


RECTANGULAR 


FOR  EFFECTIVE  SPRAYING 
AT  LOWER  COST 


SUPPLY  AND  RETURN 


SQUARE 


half  round 


UNIVERSAL  DIFFUSER  CORP. 

38  Marbledale  Road,  Tuckahoe,  N.  Y 


The  Diffuser 
for  Every  Application 


Here's  the  complete  diffuser 
line  with  all  extra  features: 
built-in  equalizing  deflectors; 
easy  to  install;  quick  adjust¬ 
ment  of  air  volume  and  diffu¬ 
sion  pattern;  simplified  engi¬ 
neering;  beautifully  finished  in 
any  color  baked  enamel. 

Let  our  sales  engineers  show 
you  why  Flexiflo  is  better  for 
your  jobs.  But  first  —  get  the 
Flexiflo  catalog. 


Type  R,  constant  flow 
pattern  regardless  of 
volume  adjustment. 


Type  V,  fully  adjust¬ 
able  air  diffusion  pat¬ 
tern  P.nd  volume. 


Type  CH,  adjustable 
for  heating,  ventilat¬ 
ing  and  cooling. 


remember  final  control  is 
the  SPRAY  HOZZLE  you  use! 


Type  H,  adjustable 
volume,  constant  pat¬ 
tern  and  radius  of 
diffusion. 


I  SI  drsipn .  ..clwKi'ip  the  Spray  Nozzles  that  pive  you  prop¬ 
er  |M-rformanee.  with  exact  spray  pattern,  itiipaet,  spray 
anple  and  capacity.  In  application  ...  lie  sure  the  noz¬ 
zles  as  supplied  are  produced  to  clos<‘  tolerances.  Metal- 
lur;.’ieally,  make  certain  the  spray  nozzles  fit  your  use. 

NX  ilh  S[»ra\in<r  Systems  you  can  Im-  sure  of  spray  noz¬ 
zle-  to  meet  all  three  reipiirements.  />>t 
.''/(ruviri;*  Systems  C.o.  recommend  Spray 
.\ezzJes  to  me»‘t  vour  needs  lH>st. 


Type  S,  side  wall  or 
ceiling,  with  Type  R  or 
V  blades  for  healing 
or  cooling. 


Return  this  coupon 


YOUR  GUIDE  TO  SPRAY  NOZZLE  SELECTION 

Spraying  Systems  Co.  Catalog  No.  24... 
48  poges,  with  complete  performance  data. 
Write  for  your  free  copy. 

SPRAYING  SYSTEMS  CO. 

3261  Randolph  street  •  bellwood,  Illinois 


Please  send  me  complete  catalog 


COMPANY 


FOR  iFfKKNT  SPRAYING  MAKE  SURE  THE  NOZZLE  IS  RIGHT 
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JOHN  L.  COLLYER 


Portrait  by  Fabian  Bachrach 


“75%  of  B.  F.  Goodrich  Employees . . . 

Save  $9,000,000  Per  Year” 


“B.  F.  Goodrich  people  are  proud  of  their  many  years 
of  participation  in  the  Payroll  Savings  Plan.  75%  of  our 
employees  are  members  of  the  Plan,  with  payroll  deduc¬ 
tions  of  $9,000,000  a  year, 

“Thrift  is  one  of  the  keys  to  our  continued  prosperity. 
It  builds  security  for  the  family,  retards  inflation  and 
stabilizes  the  purchasing  power  of  the  dollar.  I  am 
proud  that  Ohio  is  a  leader  in  this  worthvyhile  endeayor 
and  that  it  has  been  my  privilege  to  ser\'e  since  1950 


as  State  Chairman  of  the  Payroll  Savings  Advisory 


Committee.” 


JOHN  I..  COI.I.YER,  Chairman 


The  B.  F.  Goodrich  Company 


A  simple  person-to-person  canvass  that  puts  a  Pavroll  Sa\  ings 
Application  Blank  in  the  hands  of  every  employee  is  all  you 
have  to  do  to  install  the  Pavroll  Savings  Plan  or  build  em¬ 
ployee  participation  in  your  present  plan.  Your  State  Sales 
Director  is  ready  to  help  you.  Write  today  to  Savings  Bond 
Division,  U.S.  Treasury  Department,  Washington  25,  D.  C. 


i 


The  United  Stales  Government  does  not  pay  jor  this  advertising.  The  Treasury  Department 
thanks,  Jor  their  patriotic  donation,  the  Advertising  Council  and 
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CLASSIFIED  ADVERTISING 


20  centt  a  word  prr  insertion.  Minimum  charge  $4  03.  No  charge  for 
name  and  address.  $12.00  per  single-column  inrh.  Payable  in  a..vance. 


VENTILATION 

ENGINEER 


Position  available  in  plant  engineering  division  tor  a  grad¬ 
uate  chemical  or  mechanical  engineer  with  approximately 
five  years'  experience  in  industrial  ventilating  systems. 

Background  should  include  work  on  air  purifiers,  dust  re¬ 
moval  equipment,  etc.  for  a  large  multi-unit  operation.  Must 
be  capable  of  assuming  supervisory  responsibilities. 


Send  complete  res¬ 
ume  of  esperience 
and  education  to  Em¬ 
ployment  Supervisor, 
Dept.  J-104. 


NATIONAL  LEAD  COMPANY 

OF  WO 

Fernald  Atomic  Energy  9  Commission  Project 

^O.  BOX  158,  MT.  HEAITHY  STA.,  CINCINNATI  31,  OHIC 


FIELD  SALES  itIANAGER 

l.t-adin"  nianufaftiirer  of  air  conilition- 
ing  and  refrigeration  e'^ni'-nient  needs 
man  witli  ahility  to  spark  established 
national  sales  organization,  hold  sales 
meetings  and  speak  before  industry 
groups.  Experience  in  industrial  and 
commercial  air  conditioning  essential. 
(Compensation  commensurate  with  back¬ 
ground  and  ability.  Age  bracket,  do-do. 
\ll  replies  treated  in  stricte.st  confidence. 
Reply  to  Box  890,  .Mr  (ionditioning, 
I  b  aling  &  \entilating.  93  fX  ortb  St., 
New  \ork  13,  N. 


CHIEF 

REFRIGERATION 

ENGINEER 

Unusual  opportunity  for  a  welt  Rround- 
e<l  man  who  wants  and  can  take  re¬ 
sponsibilities. 

SALARY  OPSN 

Location  New  York  City — Our  organ¬ 
ization  knows  of  this  ad.  Write  in  con¬ 
fidence  to  Rox  1000,  Realservice  .Advtg. 
Agency,  110  West  34  St.,  N.Y.C. 


HEATINC  &  VENTILATING  ENGINEER 
A  permanent  p<)9ition  for  a  graduate  engin¬ 
eer  with  experience  is  available  in  a  large 
diversified  pulp  and  paper  manufacturing 
plant  n  the  Upper  Midwest.  Our  employees 
know  of  this  opening.  Reply  giving  person¬ 
al.  educational,  and  work  history  together 
with  salary  thinking.  Your  reply  will  be 
kept  strictly  confidential.  Write  Box  891, 
Air  Conditioning.  Heating  &  Ventilating,  93 
Worth  St.,  New  York  13.  N.  Y. _ 


Manufacturer  li(iuidating  at  .lO'/,  of  coat 
comi>lete  residential  2  and  .5  ton  air  condi¬ 
tioners  also  in  original  containers  compres¬ 
sor.-.,  condensers,  evaporators,  coils,  blowers 
and  receivers  for  2-3  and  .l-ton  units. 
Industries  l)evel«ipment  Corporation,  South 
Norwalk,  Conn.  Telephone  tiAvis  2-824H, 
S'amford,  Conn. 


Sales  position  wanted :  Air  conditioning  sales, 
design  and  application  engineer  with  outstand¬ 
ing  sales  record  and  nine  years  experience  in 
residential  work  desires  connection  as  manufac¬ 
turers  representative  in  Southwest.  Presently 
employed,  familiar  with  Spanish  language,  free 
to  travel.  Home:  San  Antonio,  Texas.  Write  box 
889,  Air  Conditioning.  Heating  &  Ventilating, 
93  Worth  St..  Ne-w  York  13,  N.  Y. 

ILEATING,  AIR-CONUITIONING.  Completely 
e*(|uipped,  same  owner  31  years,  1955  sales 
155,000.  barking  70  jobs,  fine  reputation,  Penn¬ 
sylvania  city,  rent  $110,  selling  account  health, 
price  $19,000.  Apple  Co..  Brokers,  Cleveland  15, 
Ohio. 

AIR-CONDITIONING,  HEATING,  PLUMBING 
Same  owner  19  years,  beautiful  modern  build¬ 
ing.  1955  sales  $100,000  for  8  months,  employs 
7,  Pennsylvania  city,  A-1  reputation ;  with 
property.  Apple  Co.,  Brokers,  Cleveland  15,  O. 


Fuel  Oil  Characteristics  and  Uses 


160  Pages  3' 

$3.50 


34  Tables 


Here  is  a  book  that  will  give  you  a  compre¬ 
hensive  picture  of  the  characteristics  and 
uses  of  every  type  and  grade  of  fuel  oil. 
The  author  explains  the  meaning  of  each 
oil  property,  and  shows  how  this  informa¬ 
tion  is  applied  to  the  selection,  handling 
and  burning  of  fuel  oil.  Impurities  and  how 
they  affect  combustion  are  deccribed  fully, 
and  a  special  chapter  describes  fuel  oil  ad¬ 
ditives  and  how  they  are  used.  Another 
chapter  lists  troubles  which  may  be  en¬ 
countered  in  using  fuel  oils,  and  shows  the 
correct  remedy  to  apply  in  each  case.  Tech¬ 
nical  language  is  avoided  wherever  possi- 


In  Canada  or  overseas,  $4.20  ble,  and  all  terms  are  fully  explained. 


THE  INDUSTRIAL  PRESS,  93  Worth  Street.  New  York  13.  N.  Y. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1956 


167 


ALPHABEIICAL  INDEX  OF  ADVERI  ISERS 


A 

Air  Devices,  Inc .  125 

Air  Filter  Corp .  163 

Air-Maze  Corp .  22 

Airtemp  Construction  Corp .  40 

Allen  Cooler  &  Ventilator,  Inc.  .  .  42 

Allin-Manufccturing  Co .  163 

Allis-Cholmers  Manufacturing  Co.  143 

American  Air  Filter  Co.,  Inc .  30 

Americon  Blower  Corp .  145 

Americon  Gilsonite  Co .  59 

Armstrong  Machine  Warks 


Inside  Front  Cover 


B 

Bobcock  &  Wilcox  Co.,  Boiler  Div.  121 


Borber-Colman  Co .  58 

Bell  &  Gossett  Co . 32-33 

Bethlehem  Steel  Co .  149 

Boiler  Engineering  &  Supply  Co., 

Inc .  26 

Brunner  Manufacturinc  Co .  9 

Buffolo  Forge  Co .  17 

Bush  Manufocturing  Co .  57 


C 

Carrier  Corp .  127 

Chase  Brass  &  Copper  Co .  131 

Claroge  Fan  Co . Inside  Bock  Cover 

Classified  Advertisements .  167 

Cleaver- Brooks  Co .  31 

Combustion  Engineering,  Inc.  ...  46 

Connor  Engineering  Corp .  141 

Cook,  Loreh  Co .  159 

Curtis  Manufacturing  Co .  16 

D 

Debothezot  Fens  Div.,  Americon 


Machine  &  Metals,  Inc .  I 

Dollinger  Corp .  )51 

Dravo  Corp .  155 

Droyer-Honson,  Div. 

Notionol-U.  S.  Radiator  Corp.  .  1  50 

Dunhom,  C.  A.,  Co .  27 

Duriron  Co.,  Inc .  119 

Dwyer,  F.  W.,  Mfg.  Co .  165 


E 

Eastern  Industries,  Inc .  159 


F 

Fafnir  Bearing  Co .  29 

Farrar  &  Trefts  Div.,  Adsco 

Industries,  Inc .  157 

Flexoust  Co .  127 

Frick  Company  .  36 


G 

General  Chemical  Div., 

Allied  Chemical  &  Dye  Corp.  .  .  37 

Goodyear  Tire  &  Rubber  Co.,  Inc.  .  23 

H 


Holstead  &  Mitchell  .  137 

Hoffman  Specialty  Mfg.  Corp. ...  49 


I 

Illinois  Testing  Laboratories  ....  154 

Industrial  Press  . 44-45,  164 

Infra  Insulation,  Inc .  7 

Iron  Firemon  Manufocturing  Co.  .  147 


J 

Jenkins  Bros .  38 

Johnson  Service  Co . Back  Cover 

Joy  Manufacturing  Co .  60 


K 

Kewonee  Boiler  Div., 

Americon-Stondord  .  62 

Koppers  Co.,  Inc . 14-15 

Korfund  Co.,  Inc .  161 

Kramer  Trenton  Co .  51 

Kritzer  Rodiant  Coils,  Inc . 24  25 


L 

L.O.F.  Glass  Fibers  Co .  18 

Lewin-Mothes  Co .  47 

M 

Mario  Coil  Co .  48 

Marsh  Heating  Equipment  Co.  ...  56 

McDonnell  &  Miller,  Inc .  41 

McQuoy,  Inc .  63 

Mercoid  Corp .  162 

Modine  Manufocturing  Co .  54 


N 

Nash  Engineering  Co .  64 

Notional  Heater  Co.,  Inc .  125 

Nesbitt,  John  J.,  Inc .  11 

New  York  Blower  Co .  123 

Niagara  Blower  Co .  156 

Novelty  Steam  Boiler  Works,  Inc..  129 

O 

Orr  &  Sembower,  Inc .  152 

P 

Peerless  Electric  Co .  28 

Petrometer  Corp .  160 

Pittsburgh  Plate  Glass  Co .  135 

Powers  Regulator  Co . 52-53 


R 

Reading  Tube  Corp .  43 

Rempe  Co .  159 

Revere  Copper  &  Brass,  Inc .  117 

Reznor  Manufacturing  Co .  158 

Ric-wiL,  Inc .  153 

Richmond  Engineering  Co .  39 


S 


Skidmore  Corp .  13 

Smith,  H.  B.,  Co.,  Inc .  35 

Spraying  Systems  Co .  165 

Superior  Combustion  Industries, 

Inc .  139 


T 

Thermobloc  Div.,  Prot- 


Daniel  Corp .  163 

Tuttle  &  Bailey . 19-20-21 

U 

Unistrut  Products  Co .  50 

Universal  Diffuser  Corp .  165 

W 

Walworth  Co .  133 

Wont  Advertisements  .  167 

Watts  Regulator  Co  .  4 

Webster,  Warren  &  Co .  2 

Weil  Pump  Co .  157 

Wheeling  Steel  Corp .  61 

Worthington  Corp .  55 

Y 

Youngstown  Sheet  &  Tube  Co.  .  .  34 


168 


AUGUST,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


•  ARCHITECTS  AND  ENGINEERS-Markus  &  Nocka  •  GENERAL  CONTRACTOR-E.  C.  Blanchard  Co.  •  HEATING  AND  AIR  CONDITIONING  CONTRACTOR-E.  J.  Devlin  Co. 


NEW  HOSPITAL  WING 

Completely  Zone  Controlled 

By  7  CLARAGE  AIR  CONDITIONING  UNITS 

Plans  for  the  new  Garheld  Morgan  Memorial  Wing  to  the  Lynn 
Hospital  at  Lynn,  Massachusetts  called  for  complete  air  conditioning. 


As  for  so  many  other  prominent  installations,  Clarage  Blow-Thru 
Multitherm  Units— seven  of  them— were  selected.  Here  is  equipment 
fully  equal  to  the  requirements  of  this  important  assignment.  Quiet 
.  .  .  economical  in  operation  .  .  .  and,  most  assuredly,  dependable. 
CLARAGE  FAN  COMPANY,  Kalamazoo,  Michigan. 


8  ZONES 

This  ONE  Clarage  Blow-Thru  Multi¬ 
therm  Unit  serves  the  specific  air 
conditioning  requirements  of  EIGHT 
different  zones  on  the  fourth  floor 
which  is  the  operating  suite.  Mixing 
dampers  for  each  zone  are  intercon¬ 
nected  so  that  the  thermostat  in  each 
area  controls  the  blending  of  hot  and 
cold  air  to  maintain  the  desired  room 
temperature.  Automatic  damper  op¬ 
erators  can  be  seen  through  the  open 
inspection  door. 


.  .  dependable  equipment  for 
making  air  your  servant 


SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADA:  Canada  Fans,  Ltd.,  4285  Richelieu  St..  Montreal 


Johnson  Individual  Room  Thermostats  insure  constant 
supplies  ot  perfectly  conditioned  air  in  each  olfice.  Ther¬ 
mostats  control  Johnson  Damper  Operators  on  mixing 
boxes  of  the  modern  double  duct  air  cuuditioning  system. 


•for  Comfort 
*  for  Economy 


From  a  rooftop  model,  16  Matter  Zone  Thermostats  an-  Liberty  Life  Insurance  Company,  Greenville,  S.  C.  Lockwood  Greene  Engineers,  Inc., 

ticipate  the  need  for  more  or  less  heating  or  cooling  by  architects  and  mechanical  engineers.  New  York  and  Spartanburg,  S.  C.;  Buensod- 

meaturing  the  combined  effect  of  outdoor  temperatures  Stacey,  Inc.,  air  conditioning  contractor,  Charlotte,  N.  C. 

and  solar  heat  gain  on  perimeter  sections  of  the  building. 


JOHNSON  Air  Conditionina  CONTROL 


Primary  air  for  air  conditioning  is  an  economical  mixture 
of  outdoor  air  and  return  air.  Mixture  is  properly  pro¬ 
portioned  and  accurately  controlled  by  Johnson  Thermo¬ 
stats,  Damper  Operators  and  Dampers  in  chambers  such 
as  this.  • 


Refrigeration  control  panel  is  mounted  in  the  main 
machine  room.  Johnson  Record-O-Stats  provide  a  con¬ 
venient  written  record  of  water  temperatures  and  make  it 
easy  to  check  on  operating  efficiency. 


How  can  you  be  sure  an  air  conditioning  system  will  produce 
the  kind  of  satisfying,  year  ’round  comfort  the  owners  and 
occupants  expect  of  it?  Equally  important,  how  can  you 
make  certain  of  waste-free  heating  and  cooling  operation? 

In  thousands  of  the  nation’s  leading  buildings,  with  these 
very  same  problems,  the  simple,  successful  answer  is  Johnson 
Air  Conditioning  Control. 

For  example,  that’s  the  kind  of  performance  Liberty  Mutual 
demands,  and  gets,  in  its  modern  new  building  shown  here. 
With  Johnson  Control  in  command  of  the  air  conditioning 
system,  ideal  temperatures  prevail  constantly.  Operation  is 
completely  automatic.  It’s  the  modern  worry-free,  trouble- 
free,  waste-free  way  to  realize  the  full  benefits  of  an  invest¬ 
ment  in  air  conditioning. 

Whether  your  problems  involve  air  conditioning  for  a  new 
building  or  for  an  existing  building  . .  .  whether  it’s  single-story 
or  multi-story  . . .  take  advantage  of  the  unmatched  comfort 
and  economy  features  of  a  Johnson-engineered  Control  System. 
A  nearby  Johnson  engineer  will  gladly  make  recommendations 
at  your  convenience.  No  obligation,  of  course.  Johnson  Service 
Company,  Milwaukee  1,  Wisconsin.  Direct  Branch  Offices  in 
Principal  Cities. 
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